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The DISCOVERER Program consists of the design, 
development and flight testing of 33 two-stage 
vehicles, using the THOR IRBM as the firs! stage 
booster and the AGENA as the second stage, satellite 
vehicle. The program was established early in 1958 
under direction of the Advanced Research Project's 
Agency, with technical management assigned to 
AFBMD. On 14 November 1959, program respon- 
sibility was transferred from ARPA to the Air Force 
by the Secretary of Defense. Prime contractor for the 
program is Lockheed Missile and Space Division. 
The DISCOVERER Program will perform space 
research in support of the advanced military recon- 
naissance satellite programs. | 


PROGRAM OBJECTIVES 


(a) Flight test of the satellite vehicle airframe, pro- 
pulsion, guidance and control systems, auxiliory 
power supply, and telemetry, tracking and com- 
mand equipment. | 


(b 


{c) Obtaining satellite internal thermal environment 
data. 


Attaining satellite stabilization in orbit. 


(d) Testing of techniques for recovery of a capsule 
ejected from the orbiting satellite. — 


(e) Testing of ground support equipment and devel- 


opment of personnel proficiency. 


(f) Conducting bio-medical experiments with mice 
and small primates, including injection into orbit, 
re-entry and recovery. 


PROGRAM SUMMARY 


Early launches confirmed vehicle flight and satellite 
orbit capabilities, developed system reliability, and 
established ground support, tracking and data ocqui- 
sition requirements. Later in the program, biomedical 
and advanced engineering poyloads will be flight 
tested to obtain support data for more advanced 
space systems programs. DISCOVERER vehicles are 
launched from Vandenberg Air Force. Base, with 
overall operational control exercised by the Satellite 
Test Center, Palo Alto, California. 


Tracking and command functions are performed by 
the stations fisted in the Table on page A-4. A history 
of DISCOVERER flight to date is given on page A-5. 
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SECOND STAGE 
Weight— 
inert 
Paylead equipment 
Orbitel 
impulse propelionts 
Other 
TOTAL WEIGHT 
Engine Model 
Thrusi · Iha. voc. 
Spec. Imp.-sec., voc. 
- Burn time-sec. 
THOR BOOSTER 
Weight—Dry 
Fuel 
Oxzidizer (LOX) 
GROSS WEIGHT (tbs.) 
Engine 


Thrust, Ibs. (S.L.) 
Spec. imp., sec. (S.t.) 
Burn Time, sec. - 
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AGENA AGENA 
sme somse 
1,262 1,328 1,346 
_497 887 915 
1759 2,215 2,216 
6,525 12,950 12,950 - 
_378 511 513 
8462 15,676 15,722 
YURB1-Bo-5  XLRS1-Bo-7 - XLRBI-Bo-9 
15,600 15,600 16,000 
277 277 200 
120 240 240 
DM-18 DM-21 
6,950 6,500 
33,700 33,700 
68.200 _8,200 
108,850 108,400 
MB-3 8-3 
Block 1 Block 2 
152,000 167,000 
247.8 248.3 
163 148 
A.l 

















Telemetry ships are positioned as required by the 
specific mission of each flight. Figures 2 and 3 show 
@ typical lounch trajectory from Vandenberg Air 
Force Base, and figure 3 shows schematically a typ- 
ical orbit. An additional objective of this program is 
the development of a controlled re-entry and recov- 
ery copability for the payload capsule (Figure 4). 
An impoct crea has been estoblished neor the 
Hawaiian Isiands, and a recovery force activated. 


_ Techniques have been developed for ceric! recovery 


by C-119 aircraft and for sea recovery by Navy 
surface vessels. The recovery phase of the program 
hes provided advances in re-entry vehicle technol- 
ogy. This information will be used in support of more 
advonced projects, including the return of a‘monned 
satellite from orbit. 


' FLIGHT VEHICLE 7 , 
The three versions of flight test vehicles used in the 


DISCOVERER Program are defined in the launch 


schedule shown on page A-5. Specifications for the 


two THOR configurations and three AGENA configu- 
rations used are given on page A-}. 


AGENA VEHICLE DEVELOPMENT 

The AGENA vehicle was originally designed by the 
Air Force as the basic satellite vehicle for Advanced 
Military Reconnaissance Satellite Systems Programs. 
Basic design was based on use of the ATLAS ICBM 
as the first stage. ATLAS trajectory characteristics and 
the stringent eccentricity requirements of the 
advanced programs led to the selection of a guid- 


ance system suited to achieving orbital injection in a 


horizontal attitude. As a result, an optical inertial 
system was developed for vehicle guidance and a 
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SPHERE = “ENGINE (UOMH) 
gas jet system for orbital attitude control. An urgent 
need for attaining higher altitude orbits resulted in 
development of the AGENA “'B" versions. The YLR81 | 


_ Bo-5 version of the LR81-Ba-3 engine (Bell Hustler 


engine developed for B-58 aircraft) is used on 
AGENA “A” vehicles. The YLR81-Ba-5 version of this 
engine was developed to provide increased perform- 
ence through the use of unsymmetrical di-methy! 
hydrazine (UDMH) fuel instead of JP-4, 


Early AGENA “B” vehicles will use the YLR81-Ba-7 
version of this engine. The mojority of AGENA “B’ 
vehicles will use the XLR81-Ba-9 engine incorporating 
@ nozzle expansion ratio of 45:1, and providing a 
further increase in performance capability including 


_ @Ngine restart and extended burn-capability. 


DISCOVERER / AGENA. 









CAPABILITIES - 
ALTITUDE 


200- 20,000 MILES 
ATTITUDE 


ROLL — 0.1 DEGREE 
PITCH ~ 0.1 DEGREE 
YAW —1 DEGREE 


FLIGHT PATH 
We 


LINES OF SIGHT—HORIZON SENSING ) | IE ; 
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svt. Bo. 2 : 1. First Stage Powered —2.5 minvies 
— : Powered Flight Trajectory on deren —— ride or oe 














O O = 2. Coast Poriod — 2.4 minutes duration, to 380 
oa oe F teoction jets. Receives AGENA lime to fire end 
~ —* | Se _ welecity te be gained commends. 
| J 

controlied by inertial reference package, hori- 

TRANSMITTER YY . zon scanner, gos reoction jets (roll) gimballing 

duration, te 2,000 a.m. downrange. Guided end 
attitude controlled by inertio! reference poch-. 


O a | a.m. downronge; eltitude controlled by iner-- 
\ — 1— O tiol reference pockege, herizen sceaner, gas 
3. Second Stage Pewered Flight—2 minvies 
: deuretion, te 770 a.m. dewnrenge. Guided end 
engine, yew oad pitch eccelerometer-—inie- 
greied. . 
4. Vehicle Reerionts te Nese Aft—2 minutes 
age, horizen scenner and ges reaction jets. 
5. bn-Orbit—Controlied {seme as 4). 





——FUEL AND 
OXIDIZER 
TANK 

| SECTION | 





SEPARATION 
PLANE 


e WM 
Orbital Trajectory 
TELEMETRY Schematic preseutativn al orbital trajectory following launch 
J Sp 3 from Vandenberg Air Force Base. Functious performed by - 


eth station und 4 licting of equipment used by each station. 
Hs girew an page A-d. 
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yin RECOVERY CAPABILITY . 


ding a | 
e | This objective was added to the program 
ae after the first launch achiered sebicle 
Eeght and orbit objectives successfully. 
It encludes the ovientation of the satellite — 
rebicle to permit « recoverable capsule to 
be eiected from the ‘wuse section of the 
AGENA tebicle. Ejection is programmed 
to oceur on commrund on the 171b orbit. 
for capsule impact within the predcter- 
mined recovery ares south of. H.tuaii.. 
Aircratt aud surfuce vessels ave deployed 
uxvchiu the area as a vecorery force. 






Capsule ejection command is sent to the satellite by she 
Kodiak, Alaska station on the 16th orbit. The rebicle 
reorients its position (see inset) to permit ejection to occur 
Om @ se-emtry trajectory om the 17th orbit. The recorery cap- 
sule pasachute is activated at about 30,000 feet, and 4 

capsule beacon transmits a radio signal for tracking purposes. 
The vecorery force is deployed in the recovery (impact) area. 
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— fFociliy Equipment Flight Function | 


Sotellite A Over-oll control, convert tracking stations dota to obloin o predicted orbit 
Test Center ond generate subsequent ephemerides issue ocquisition data to tracking 
7 stotions for subsequent posses, predict recovery oreo. 


Vandenberg AFB BCDEFGHIJK — Launch, oscent and orbital tracking, telemetry reception, trajectory meos- 
urements including time to ignite second stoge. 


Point Mugu BCOEFGHUKL © Ascent trocking ond telemetry date teception, transmits command to 
: : ignite and shut down AGENA (via guidance computer. 


Telemetry Ship DOF Final stoge ascent tracking ond telemetry doto reception. 

(Pvt. Joe E. Mann) : 
Annette Island, Activity at this stotion terminated 1 December 1959 due to fund limitations. | 
Alaska {tracking : | 

station) 

Kodiak, Alaska BDEFGHIJK Orbital tracking and telemetry data reception, including first poss acquisi- 
(tracking station) fion, recovery capsule ejection and impact prediction, - 

Kaeno Point,. - BCDEFGHIJK Orbital tracking ond telemetry date reception. 

Ochu, Hewoii | | 


{tracking station! 


Hickom AFB | -  Over-all direction of copsule recovery operations. 
Oshu, Howoii 


Equipment | | 

@. 2 UNIVAC 1103-A digital computers h. Plot boords for rodor ond TLM-18 tracking doto 

b. VERLORT {Moddied Mod II} radar : 1. Conversion equipment for teletype transmission of rador. 
¢. TLM-18 selt-tracking telemetering ontenno ie ond doppler tracking dato in benory format | 
d. Tri-hela ontenno 7 —— Programmer for pre-s¢quisition dwection of 
e. Doppler ronge detection equipment | | k. Ground commond to soreliite transmission equipment 
{ Telemetry tope recording equipment |. Guidonce computer 
9 Telemet:y decommutators for rea! time date presentation , : 


GROUND SUPPORT FACILITIES 









59 








Launch JIFIMIAIMIJlUIAlS 
‘Schedule = §=[ |: /- alee 
_ Configurations A c 
7 A. THOR—DM-18 / AGENA “A" 6. THOR—DM-21 /AGENA"B™ = C. THOR—DM.21 AGENA "B’ 





O Attained orbit successfully, 


? | MB-3 Block 1 / XL281-Bo-7 MB-3 Block 2/ XLRB1-Ba-9 
© Failed to attain orbit. 


— AGENA THOR 


Ne. Ne. Ne. Plight Dete 7 Remerks 
) 1019 160 21 January AGENA destroyed by malfunction on pad. | : 


THOR refurbished for use on fight X11. 


i 31022 163 28 Feb 1959 rad orbis successfully, Telemetry received for 514 seconds after 
Boy ift-off. 
| H 1018 170 13 ril “Attained orbit successfully. Recovery capsule ejected on 17th orbit 
| on —— recovered. All —— except — achieved. 
| in . 3020 174 3 June Launch, ascent, separation, coast and orbital boost successful. Failed 
| 40 athieve orbit becense of low Performance of satellite engine. 
| IV 1023 179 23 June Same as DISCOVERER II. 
V 1029 192 13 August All objectives successfully achieved extept capsule recovery after 
| ejection on 17th orbit, , : 
vl 1028 = 200 19 August Same at DISCOVERER V. | | 
Vu 1051 206 7 November Attained orbit successfully, Lack of 400-cycle power prevented sta. 
bilization on orbit and recovery. : | 
Vill 1050 232 - 20 November Antained orbit successtull . Malfunction prevented AGENA ene; 
| . —— at desired * —— Recovery capsule ——— 
J mos recovered. . 
IX 1052 218 4 Februa THOR shat down prematurely. Umbilical cord t did wot retract. 
| om Quick disconnect (biled, canting loss of helium pressure, | 
x 1054 223 19 February THOR destroyed as T plas 56 sec. by Range Safety Officer, 
x! 1055 934 13 Aorit Attained orbit successfully, Recovery capsule ejected on 171b orb: 
: bck * was mot recovered, All objective; except recovery successfully 
3 achieved, 
xu 1053 160 29 June Leuach, ascent, separation, coast and orbital stage ignition were 


successful. Failed 10 achiere orbit because of AGENA attitude 


; | | during orbital stage boost. . | 
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MONTHLY PROGRESS——DISCOVERER 
Program 


Flight Tes! Progress 


@ DISCOVERER Xi! was launched at 2300, GMT, on 
29 June from Pad 4 of Complex 75-3, Vondenberg 
Air Force Base. The countdown proceeded satisfac- 
torily with minor technical holds because of ground 
support equipment problems. The major hold was 
caused by weather. The launch, first stage trajectory, 
engine cutoff, and separation were normal. AGENA 
engine ignition, thrust and engine cutoff were also 
normal. However, the satellite failed to achieve orbit. 
Teleme'ry date indicate that the AGENA vehicle wos 
in a pitch down attitude during engine operation 
causing the vehicle to re-enter the atmosphere. Sub- 
sequent investigation has isolated the cause of the 
improper pitch attitude to the horizon scanner. A 
thorough examination of the horizon scanner Opero- 
tion and checkout is being conducted to determine 
the reason for malfunction and to correct the condi- 
tion prior to the launch of DISCOVERER XiIll. 


@ DISCOVERER Xil carried a diagnostic poyload 
in addition to the normal recovery equipment. The 
poyload contained instrumentation to determine cap- 
sule environment and the functioning of separation 
and recovery sequence events. A five chanel telem- 
etry system was installed to transmit the dota 
obtained to the ground stations. To assure receipt 
of all data, a tape recorder was provided to record 
the real time events and copsule performance during 
the telemetry “biackout’ period which occurs when 
the capsule re-enters the atmosphere. After a two- 
minute time delay, this stored data would be trans- 
mitted to the ground ‘stations. The high speed of 
re-entry induces ionization over the skin of the cop- 
sule which effectively blocks telemetry transmission. 
An S-band transponder was also provided to aid’in 
tracking the capsule from ejection through recovery. 
DISCOVERER XIII will carry an identical diagnostic 
capsule. 


Technical Progress © 


Second Stage Vehicles 


@ One AGENA “B“ vehicle (XLR-81Ba-7 engine) is 
in storage following Air Force acceptance. Three 


ened 1, The thrust cone for the diagnostic — showin 
"cold gas” spin/de-spin systems. The gas spheres, squit 
— ralres, — manifolds for each system ave shown in 
| the photo. The — jets are mounted on the 
he 0 of the come. The thrust cone separates from the pay- 
luad prior to parachute deployment. 






other vehicles with XLR-81Ba-7 engines have com- 
pleted hot firing tests at Santa Cruz Test Bose and 
have been returned to the systems test crea for 
rework and a second system check prior to Air Force 


acceptance. The first two AGENA “B” vehicles using | 


the XLR-81Bo-9 engine are ready for hot firi iting 
system testing ot Santo Cruz Test Bose. 


@ Evalvation end testing. of nozzle coatings i in on 
effort to reduce XLR-81Ba-9 engine throat erosion 
continued during the report period. The test results 
using a modified fuel injector have been SONS? 
ing. Tests of this injector will continue. _ 


@ Testing of the XLR-81Ba-9 engine (with 45:) area 
ratio nozzle) continued at Arnold Engineering Devel- 
opment Center. An engine start and restart firing 
series covering a temperature range of 120 to -- 55 
degrees F has been completed. The engine is mounted 
ina modified test stand which permits engine gim- 
balling. 


Recovery System Component Test Program 


© Extensive examination of the results of DISCOV- 
ERER flight | through XI! has indicoted the possibility 
of tumbling and/or precession of the capsule upon 
separation from the AGENA vehicle becouse one or 
more of the spin/de-spin rockets failed to fire prop- 
erly. To correct this condition a “cold gas” spin/de- 
spin system was incorporated into the DISCOVERER 
Xit payload. The “cold gos‘ system contains two 
separate subsystems each supplying a maximum of 
195 pounds thrust with a firing duration of 0.8 sec- 
onds. Each system contains a ges bottle (containing 
@ nitrogen and freon gas mixture), a manifold, a 
squib operated valve, and exhaust jets. 
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@ Drop testing of the DISCOVERER capsules con- 
tinued throughout the report period at Holloman Air 
Force Base, New Mexico. Originally scheduled for 
nine drops, the test series has been extended to per- 
mit field testing of the cepsule parachute system and 
testing of retrofiring system. Solid propellont rocket 
spin/de-spin systems tests were conducted on 24 
May. “Cold gas*’ systems tests were conducted on 
23 June. The parochute system tests started prior to 
the solid propellant rocket test and ore still in 
progress. 


© For each of the drop tests, the capsule is corried 
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to 100,000 feet altitude. On command from the 
ground, the capsule is released from a fairing which 
simulotes the AGENA vehicle. During the retrofiring 
System drop, the ejection programmer within the cop- 


sule fires the spin system, the retro rocket, and the 


de-spin system in the normal ejection sequence. Para. 
chute deployment is also controlled by the ejection 
Programmer. These capsules are fully instrumented 
to monitor capsule performance and contoin telem- 
etry equipment to transmit the dota obtained. In the 


porachute deployment tests the Mach ond dynamic 


loading conditions encountered in actual! recoveries 
Gre experienced. 
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Figure 3. Tess capsule (left) suspended 
Jrom the ‘balloon thay will 


wi Carry if to 
100,000 feet altitude. Closexp Cubure) 
of test capsule and telemetry equipment 
which provides Right data aud through 
which the release command is recvited, 
The ablative shield which Protects the 
capsale from the beat Reuerated duviug 
high speed re-entry inte the atmosphere 
1s shown, The external susface of the 
Shield peels off undex the intense beat uf 
friction, thus Wissipating the beat aud 
protecting the capsule. The capsule and 
Parachute ave contained within this 
shield. Aerial riew ( sight) of the capsule 
during descent over New Mexico. The 
Parachute de loxed ah approximately 
535.000 feet altitude, Capsule immediate} i 
Fe impact (lower right}, —— of 
te capsule aud parachute (lower eft) 
An impact at sea would cause liule dam. 
age to the capsule structure. 
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Biomedical Cepsules . | 

@ The Advanced Biomedical Capsule Study was 
completed on 17 June. This study indicated the feas- 
ibility of developing a capsule capoble of maintain- 
ing o chimponzee in orbit for two doys. The capsule 
would be integrated with the SAMOS recovery 
vehicle. A final report, Preliminary drawings ond a 
full-scale mockup have been pPrepored as part of the 
study. 


Facilities 


@ A van-type telemetry readout and recording 
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instaflotion has been established on Christmas Island. 
This installation will provide monitoring and record- 
ing facilities downrange from Hawaii. The equipment 
of this installation will monitor all orbital passes 
within the range of the station, record all telemetry 
dato from the diagnostic payload and from the 
AGENA vehicle. During the recovery pass, this instal- 
lotion will extend the telemetry reception coverage 
south of the equator. An additional ship and five 
telemetry equipped aircraft will be dispersed between 
Hawaii ond Christmas Island to complete the telem- 
etry coverage south of Hawaii. 


Figure 4. The Ad: anced Biomedical 
Cupsule mockup (below) with « model 
of the 30-pound chimpanzee and the seat 
partially restalled., Specimen-vecording 
awd telemetry equipment are mounted on 
the top of the capsule. Forward end of 
the mockup (left) showing OX) gen 
spheres, blowers, and éoolst equipment. 
This mockup was constructed as part of 
the Adi anced Biomedical Capsule Stud). 





BOCOSTER--ATLAS ICBM 
Weight—Wet 95,100 . 
Fuel, RP-1 74,900 
_ Onidizer (LOX) 172,300 
GROSS WEIGHT {ibe} 262,300 | 
Engine—MA-2 
Thrust? (ibs. vec.) Soest 356,000 - 
Sustoiner 82,100 
Spec. Imp. (sec. vec.) Boost 286 
Susteiner 310 
AGENA AGINA | 
SECOND STAGE “ar somes 
Weight 
inert 1,506 1.495 
Peyleed equipment 2,60S 3.058 
Orbitel 4,133 — 4753 
impuise Propellents 6,492 12,080 
Fuel (UDMH) | | 
Oxidizer (IRFNA) . 
Other 06 7t8 
GROSS WEIGHT (lbs.) 13,211 18,421 
Engine VLRG1-Bo-$ XLRBI-Be-9 
Theust, ibs. (vec. 15,400 16,060 
Spec. imp., see. (voc.) 277 290 
Burn Time, sec. 120 240 . 4 
| PROGRAM HISTORY | 
Figure 1. 





Artists’ concept of SAMOS satellite. 
Line drawing of complete flight 


vebicle (right) and detailed view of 


basic AGENA upper stage (left). 








The SAMOS Program was included 


in Weapon System 117L when — 
WS 117L was transferred to the 
Advanced Research Projects Agency 
early in 1958. ARPA separated 


| WS 117% into the DISCOVERER, 
e | SAMOS end MIDAS programs with 
: _ the SAMOS objectives based on a 

visual and ferret reconnaissance 

_ system. On 17 November 1959 
responsibility for this program was 
transferred from ARPA to the Alr 
Force by the Secretary of Defense. 







PROGRAM MISSION. 


The primary mission of the SAMOS advanced 
reconnaissance system is to provide visual and 
electronic coverage of the USSR and its alfied 
nations. Efforts include development of hard- 
wore to permit: | 
a. Determination of characteristics of enemy 
electronic emissions, 

b. Verification of known targets, detection of 
unknown targets, 

c. Location and evaluation of defenses. 

d. Evaluation of military and industrial 
strength. | 

e. Assessment of high-yield weapons damage. 
f. Reconnoitering of troop movements. 

g. location of naval forces throughout the 
world. | | 


ATLAS 
BOOSTER 
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Figure 2. Typical SAMOS trajectory, launch- to-orbit 
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Figure 4. The Ferves recounaistunce system will gather data 


from electronic emissions over areas of interest. 
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Figure 3. — 
Schematic of SAMOS system 

p INFORMATION —s_ in operational orbit. W’ ben the 

GATHERING = satellite is over the area of 

: interest the sensing equipment 
ts turned on ( — 
gathering). When it leaves 
the area of interest the ene | 
mg equipment is turned o 
a the sensing data is proc- 
essed (Information storage). 

_ When the vebicle comes with- 
im range of a ground receiv. 
ing station, the data will be 
read-out upon command for 
processing and transmitted to 

’ wsing agencies. This process 
is continuously repeated dur- 
mg the * lifetime of the 
vebicle. : 
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US.S.R. — — A 
a * * ** — ee _ a x F 
* Visual reconnaissance 7 ae 6 — 
——— realli! TN US.A. Mim. RECORD PROCESS 
Figure 5. | | ; | 
The initial visual reconnaissance program will use con- statsons thru a data link. Ground electronics will recon- 
tentional photo techniques with automatic film proc- vert the signal into photo image form, with a capability 
cssing and TV’-1) pe electronic image readout £0 ground «; -veghsesolving objects 20 feet in length. 
‘2 | WDLPM-4-222 
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Figure 6. SAMOS concept, showing reception of commands and transmission of data 
between satellite and ground station; and subsystem functions (schematic). 


For economical testing of components a dual- 
capability visual and ferret payload will be used dur- 
ing the early development phase. On later flights 

_ only a visual or ferret system payload will be carried. 
These payloads will be housed in the AGENA vehicle 
(Figure 1). 


Data collected by the visual payloods will be elec- 
tronically transmitted in the readout system ond 
retrieved in the recovery system. Ferre! data will be 
transmitted electronically. These systems are com- 
posed of the AGENA vehicle, ATLAS booster, launch 
facilities, tracking facilities, and o communications 
and data processing network. The recovery system 
will also include a re-entry capsule and a recovery 
force. 


CONCEPT 


ATLAS Series D missiles launched from VAFB will 
boost the AGENA vehicle into polar orbits. Injection 
into near-circulor orbits (Figure 2) will be accom- 
plished by the AGENA vehicle rocket engine. A self- 
contained guidance system using a horizon reference 
scanner will provide altitude stabilization. As the 
satellite travels in an orbit essentially fixed in space 
the earth rotates inside the’ orbit (Figure 3). Each 
successive orbit is displaced laterally approximately 
23% degrees at the equator, permitting one vehicle 
to observe the entire earth in a time period depend- 
ent upon the width of the area under surveillance. 
Early versions will have a useful life of opproximately 
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ten days. The readout systems will have o useful life 
of four months with a design objective in certain 
configurations of one year; recovery systems will 


have o useful life of fifteen to thirty days. 


TECHNICAL DESCRIPTION 

Visual Progrom—Three versions {E-1 , E-2, and E-5} 
of visual payloads are being developed. The E-1 poy- 
load is a photo component test payload which is 
combined with the F-1] ferret payload. The E-2 phote- 
graphic payload, under development by Eastman 
Kodak Company, includes a camera, film processor, 
and electronic readout equipment. The E-5 recover- 
able system designed by Lockheed will retain the 
exposed film and the 66-inch focal length camera 
developed by liek Corporation. 


Ferret Program—Ferret payloads ore being devel- 
oped on a progressively more advanced basis from 


~ R&D (F-1)'to advanced systems (F-4). The F-2 ail- 


digital, general coverage payload will use super- 
heterodyne scanning receivers in conjunction with 
directional antennas, an analog to digital converter 
and tape recorders (for storage). A programmer will 
be used to control read-in over areas of interest and 
readout over trocking stations. The F-3 payload will 
use similar receivers with stop-scan capability and 
controllable ontennes added. Recording of the actval 
signal intercepted (rather than the digital represen- 


tation) will be possible with a bandwidth up to éme. . 


A complex programmer will permit sctellite search 
of a given area or frequency range. 
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MONTHLY PROGRESS—-SAMOS Program 
Technical Progress | 
| Second Stage Vehicles 


@ System checks of the AGENA vehicle and the 
dual payload for the first SAMOS flight were com- 
pleted satisfactorily on 1 June. The quality assurance 
inspection and weighting operations were completed 
prior to shipping the AGENA vehicle to Santa Cruz 
Test Base for captive hot firing tests. The vehicle was 
installed in the test stand, the payloads were deliv- 


J 






wey the UHF ground trausmitter to simulate 


sent 10 the rebicle by the techuician on bis lef 
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ered, and the systems tests which precede hot firings 
were accomplished. Captive hot firing tests were con- 
ducted on 30 June. 





SAMOS Launch Schedule 


© Modification providing improvement in payload 
auxiliary real time command capebility {through 
increased beckup to the airborne communications 
equipment sequence programmer) are essentially 
complete for the second AGENA “A” vehicle. Lack 
of a UHF narrow band transmitter continued to ham- 
per checkout. Subsystem testing is being accom- 
plished with a prototype norrow band transmitter. 





Figure 7. First SAMOS AGENA “A” vebicle during systems testing. Technician at fac right is adjust. 
— of the rebicle in orbit. 
1" 


. These tests were completed on 1 


Commands ave being 
june. | 
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o Deliveries of flight hardware for the third 
AGENA “‘A” vehicle will be completed in July. Late 
avoilability of components and the recent strike will 


require intensive efforts to recover current schedules: 


for this vehicle. 


@ The first two AGENA “B” vehicles are in the com- 


ponent and subassembly stoges of manufacture, with | 


the first scheduled for completion in mid-September. 
This vehicle is scheduled for tounch in April 1961] 
carrying an E-2 paylood. | 


@® Because of the attitude control problem experi- 
enced on the second MIDAS flight, the first three 
SAMOS satellites will maintain a horizontal, nose 
forward position throughout most of the first orbit. 


Reorientation to the nose-down position will be initi- 


ated by stored commands as the satellite comes 
within range of the tracking station at Kodiak, 
Alaska, on its first orbital pass. This change assures 
completion of tank pressurization venting prior to 
shutting off the flight control system pneumatics. The 
forces created by the continuation of venting after 


switching from the flight contro! to the attitude damp- 


-ing system are believed to be a major factor in the 
loss of attitude control. Modifications to the AGENA 
wiring and airborne components for the first flight 
article are scheduled to be accomplished during the 
Vandenberg Air Force Base modification and check- 
out operation. Modifications for the second and third 


vehicle will be accomplished at the systems test facil-. 


ity. The AGENA “B” vehicles will incorporate a full- 


time attitude control system and will not require 


modification. 


Visual Reconnaissance Systems 


@ Visvel Reconaaissance Systems payloods ere being devel. 
oped in @ minimum number of configurations to ettain readout 
ond recovery mission objectives. The design end purpose of each 
configuretion is as fellows: 


Readout: 


E-1—Component Test Payloads 


£-2——Steeroble Reconnaissance Payload {with 20-feot ground 
resolution) 


Recovery: 


E-S—High Resolution, Steerable, Recovereble Peylood {with 
5-toof ground resolution) 


Figure 8. Thirty-six inch focal length camera and lens assem- 
bly for E-2 payload. Payload delivery is scheduled for August. 
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Payloads | 


@ £E-2 Payloads—Assembly of E-2_ payloads con- 
tinues on schedule at Eastman Kodok. The film drive 
system and the film processor for the first E-2 payload 
hove completed functional and operational tests suc- 
cessfully, The completed 36-inch focal length camera 
and lens assembly are undergoing vibration and 
operational tests at the contractor’s facility. 


@ E-5 Payloads—The first test of an E-5 recovery 
test unit (RETU) is scheduled for July at Edwards Air 
Force Base. The RETU simulates the E-5 recovery cap- 
sule in size, weight and aerodynamic configuration. 


This test series will determine capsule drag and oscil- — 


letion characteristics during recovery by a C-130A 
circraft. Data from these tests will be used to estab- 
lish design criteria for the E-5 recovery equipment. 
Additional RETU tests, including the complete recov- 


ery sequence, will be conducted Iater this year. A_ 


mid-February 1961 date hos been established for 
delivery of the first E-5 flight payload. 


Ground Support Equipment 


@ Functional tests of the electronics portion of the 


vacuum test chamber {used for leak testing E-1 ond 
E-2 payloads) were completed by the contractor and 
the chamber was delivered to Vandenberg Air Force 
Base. This completes the delivery of major items of 
the E-1 payload ground support equipment for the 
Vandenberg Air Force Base missile assembly build- 
ing. 
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@ The first set of E-1/E-2 ground reconstruction 
electronics (GRE) equipment, primary record camera, 
ond repeater kinescope has been delivered to the 
Vandenberg Air Force Base missile assembly build- 
ing. The second set of GRE equipment (backup for 
the first set) was used for compatibility test with the 


operating console. At the conclusion of these tests 
. the operating console and the GRE equipment will 


be shipped to the Vandenberg tracking and acquisi- 
tion station. 


@ The 144-inch collimator, to be used for the E-2 
poylocd alignment and checkout, has been com- 


pleted and will be delivered in July. 


Ferret Reconnaissance Systems 


@ Ferret reconnaissance system payloads ore being 
developed in a minimum number of configurations. 
The designation and purpose of each confi iguration 
is as follows: 

F.J—=RED Test Poyloods | 

F.2—=Digitel General Coverage Peyloads 

F.3—-Specific Mission Poyloeds—Anolog Presentation 

F.4——Technical Analysis (study stage only) 


ve 


1 
ee ' ? 


* 
rea, : 


Poylocds 
@ F-2 Payloads—The | testing and assembly of 
components for the initial F-2 payloads continues on 
schedule. 


Ground Support Equipment 


@ The first F-2 checkout console has been com- 
pleted ond compatibility tests, using a service test 


model F-2 payload, are being conducted. 


e The logic design for the F-2 data conversion and 
evaluation equipment has been completed. This 
equipment will be installed in the Satellite Test 
Center. | 


@ The major portion of the telemetry data moni- 
toring equipment was delivered to Airborne Instru- 
ments Laboratory on 15 June. This equipment will be 


incorporated into the F-2 evaluation and command 


complex for the Vandenberg Air Force Base and 
New Boston tracking and acquisition stations. 





Figure 9. The fisst cet Pr E-1/E.2 — reconstruction electronics (GRE) ar 
ment instilled in the laude where Air Furce Base missile aan) building. 


© ois —4 
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Facilities 


@ Vandenberg Air Force Base—Modifications 
to occommodaie the Model 1604 computer in the 
Vandenberg Air Force Base date acquisition and 
processing building hove been completed. 


@ Satellite Test Center—Construction of incre- 
ment 2 to the Satellite Test Center was completed on 
schedule. Beneficial occupancy began on 16 June 
and installation of equipment is in progress. | 


0 Point Arguello—installation of all launch oper- 
ations equipment, propellant loading systems, and 
high pressure and liquid gas systems hos been com- 
pleted at launch stand 1. System tests of the facility 
are in progress using ATLAS 57D and the AGENA 





focilities checkout vehicle. Construction of louneh 
stand 2 is complete, except for the umbilical mast. 
The mast is scheduled for completion on 6 July. 


@ New Boston, New Hampshire, Station—A 


change in concepts of computer type and configuro- 
tion has necessitated the design of a modification 
to the Dota Acquisition and Processing Building. This 
modification is scheduled for completion in time to 
support the SAMOS lounches. | 


© Offutt Air Force Base—The construction con- 
tract for the interim: dota processing facility was 
ordered cancelled by the Office of Secretary of 
Defense. Pending re-direction of the program, no | 
further action will be taken on either the interim or 
the final facility. : 


IK 
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Figare 10. lustalling the Agena facilities checkout tebrcle on the ATLAS 
57D buuster prtar to syvtems tests at Pout Arguella launch staud 1. 
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Figure 1. Artist's concept of MIDAS 
satellite (vight). Drawings below show 
complete two-stage flight vebicle ( right) — 
and basic AGENA “A” second stage 
rebicle (left). 






SECOND STAGE 


Weight— 
inert 1 
Peylead equipment __!44t 


Orbital 3,404 
impulse Propelionts 12,950 
Fuel (UOMM) 


Oxidizer (IRFNA} 
Other 758 
GROSS WEIGHT (lbs.} 17,312 





Engine XLR81-80-9 
Thrust, ibs. (vee) 16,000 
Spec. imp., sec. (vac.) 290 
Burn Time, sec. 240 
Restor! Provisions , Ves 
| AGENA 
| — 
F SOLAR 
* ARRAY | 
BEACON . ) ? : DESTRUCT | 
ANTENNA - CHARGE . 
THERMAL,ADATA LINK LNOSE CONE TM EX! EQUIP — OXIDIZER™ FUEL — | 
SHIELD ANTENNA SEPARATION -ANTENNA COMPT. TANK TANK BOOSTER / 
BOOSTER—ATLAS ICBM 
NOTE: AGENA “A” configuration excep! | 
for solar paddles (AGENA “g~” ently}. Weight—Wet 15,100 
| Fuel, RP-1 74,900 | 7 
F Oxidizer (LOX) 172,300 
; GROSS WEIGHT (Ibs) 262,300 — , 
| . Engine—MA-2 . , 
Thrust (ibs. voc.) Boost 356,000 © ‘ . 
, | Sustainer 82,100 
Spec. Imp. {sec. vac.) Boost 286 
; Sustoiner 310 ~~ 
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Figure 2. 

— trajectory for flights 3 and subsequent. Opti- 
mum ATLAS boost, guided by radio-inertial system. 
AGENA ascent (coast, burn, coast, second burn) provides 


Figure 3. 


erage of USSR with minimum number of satell 


C2 





. gas jets. 





Proposed MIDAS system. Four satellites spaced equidistant in each of 
tuo orthogonal planes at 2,000 n.m. altitude. Provides maximum cov- 
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CIRCULAR ORSIT 
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attitude ræeference. Also governs velocity magnitude and 


direction by inertial guidance system monitored by horizon 
scanner. Orbital attitude maintained by veaction wheel and 








PROGRAM HISTORY 


The MIDAS Program was included in Weapon 
System 1171 when WS 1171 was transferred — 

to the Advanced Research Projects Agency. 
ARPA subsequently separated WS 1171 into 

the DISCOVERER, SAMOS and MIDAS Pro- 
grams, with the MIDAS objectives bosed on : 
an infrared reconnaissance system. The __ 
MIDAS (Missile Detense Alarm System) Pro- 
gram was directed by ARPA Order No. 38, 
dated 5 November 1958 until transferred to 

the Air Force on 17 November 1959. A ten 
launch development plan for MIDAS (WS- 
239A) has been approved. This R&D Program 
should make possible the achievement of an 
operational system by 1963. 
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CONDITIONS: 
2,100 a.m. altitude 
° Two orthegena! polar . 
160 - erbitel planes, four 
eqvi-spaced satellites 
' ta eoch plone. 
. Reodeut Stations 
United Kingdom 
Nerth Atlantic 
Ft. Greeley, Aleska 


Ft. Greely, Alaske 


‘ude and 





+ borizon 
‘heel and 
Figure 4. | | 
— Orbiting satellites detect infraved radiation emitted 
by Soviet ICBM's in powered Aight. Data telem- 
smstantaneously to MIDAS Control Center 
tia far north readout stations. Decoded data rereal 
approximately the uumber of missiles launched and 
wth location, disection of travel and burning 
Characteristics. Probabilities of less than 1.00 on 
above map indicate the probability of ot least 
ene MIDAS satellite detecting an ICBM launch, 
Probabilities of 1.00 indicate that mere then ene 
MIDAS satellite will always be ix position to detect 
an ICBM launch. These fares are based on geo- 
metric considerations of 1 family of satellites aud 
ground resdout station locations. 
Yeapon | : 7 — — 
sferred ——— —— 
agency. 4 : : : | 
7L into . | | a: = | 
4S Pro- as | : | _ 
‘sed on — | | 3 — 
Nn. The | 22 ⸗ ie 
n) Pro- - TECHNICAL HISTORY circular 261 nautical mile orbit, Subsequent flights 
to. 38 . will utilize the ATLAS/AGENA “BY” configuration 
: hich will be programmed to place the payload in | 
rred. to The MIDAS infrared reconnaissance payload is engi- = , 
er ircular 2,000 nautical mile polar o bit. 
: A ten neered to use a standard faunch vehicle configura- aati | ———— * pees | 
> (WS- tion, This consists of a “D” Series ATLAS missile as MIDAS |, lounched in February 1960, did not attain 
— the first stage and the AGENA vehicle, powered by - orbit becouse of a failure during ATLAS/AGENA sep- 
t of an 


a Beil Aircraft rocket engine as the second, orbiting 


stage (Figure 1}. The total payload weight is approx- 


imately 1,000 pounds. 


The first two of the ten R&D flights used the AGENA 
“A” vehicle Programmed to place the payload in a 





oration. 


“MIDAS Il, lounched in May 1960, was highly sue- 


cessful. Performance with respect to programmed 
orbital parameters was outstanding. Useful infrared 
data were observed and recorded. 











ICBM ATTACK SITUATION | | 





_ VERIFIED 


CONCEPT 


The MIDAS system is designed to Provide 
continuous infrared reconnaissance of the 


Soviet Union. Surveillance will be con- . 


. Gucted by eight satellite vehicles in acey- 
rately positioned orbits (Figure 3). The area 
under surveillance must be in line-of-sight 
view of the scanning satellite. Mission capa- 
bilities ore shown in Figure 4. The system is 
designed to accomplish instantaneous read- 
out of acquired data by at least one of 





ALARM Il DATA 


ATTACK 


Figure 5. 


Stations to decision-makin 


been launched. 















three strategically located readout stations. 
The readout stations transmit the dato 
directly to the MIDAS Control Center where 
it is processed, displayed, and evaluated 
(Figure 5.) If an attack is determined ‘to 
be underway, the intelligence is communi- 
cated fo a central Department of Defense 
Commend Post. for relay to the President 
ond all national retaliatory and defense 


agencies. 


Simplified version of pround presen. 
tation system (left) fs display 
infrared reconnaissance data. 
data is displayed on a TV monitor 
with a map overlay. The chart below 
shows data flow from the readout 


The MIDAS Coztro!} enter, or 
other using agencies baving a corre- 
lated ground stabilized display, can 
determine when an actual attach bas 
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VEHICLE , | 
ATLAS “D’/AGENA “A’’ 


MIDAS Launch Schedule 


MONTHLY PROGRESS—MIDAS Program 


Flight Test Progress 


@ The second MIDAS flight test vehicle was 
launched from Pad 14, Atlantic Missile Range (AMR), 


on 24 May. Booster performance was highly sotis- · 


factory, with booster, sustainer, and vernier engine 
cutoffs occurring as programmed. Ascent trajectory 





62. 


111 1 


ATLAS “D"/AGENA "B* 


was near nominal. The separation sequence was sat- 
isfactorily accomplished. Satellite engine ignition | 
occurred within one second of nominal and engine 
shutdown was initiated at the proper velocity. The 
resulting orbit was the most perfect circular orbit 
achieved by the United States, with an apogee of | 
280 nautical miles and a perigee of 254 nautical 
miles. The orbital life is expected to be 40 months. 
Approximately 75 percent of the test objectives were 





Figure 6. Aerial tiew showing Atlantic Missile Range Complex 14 in the fore- 
ground. The gantry and launch stand are om the right. T be blockbouse is on the left. 












aitained. Major problem areas during the test were 
in-orbit. stabilization and communications. 


. © Although payload and vehicle transmission ceased - 


ofter the thirteenth pass, some telemetry from the 
solar ouxiliary power under test system (SAPUT) has 
continued. The purpose of the SAPUT system is to 
evaluate three types of solar cell coating materials. 
Because of a failure in the telemetry switching sys- 
tem, only one channel of SAPUT information was 
received subsequent to orbit pass number one. Trans- 
mission choracteristics of the SAPUT telemetry pro- 
vided useful indicotions of the in-orbit motions of 
the satellite. 


Technical Progress 


Second Stage Vehicles 


® Fobrication of the AGENA “B” vehicle for the - 


third MIDAS flight was proceeding on schedule; how- 
ever, indications ore that a schedule slippage. will 
be incurred if the present strike at LMSD is not ended 
— quickly. Installation of the engine has been started 

and assembly of the wiring harness is nearing com- 
pletion. 


@ The electromechanical equipment that provides 
directional positioning of the soler auxiliary power 
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orray has successfully completed opproximately 1000 © 


hours of continuous cycling. 


infrared Scanner Units 


Infrared scanner units for flights 3, 4, ond 5 ore 
being monufactured by Baird-Atomic, Inc. 


@ Monufacture of the first Boird-Atomic, Inc. intra- 
red poyload is behind schedule and slippages have 
occurred in delivery dotes for the first three units. 
This slippage can be partially attributed to deficien- 
cies in the turret bearing and drive motor which were 
identified during acceptance testing of the thermo- 
mechanical equivalent of the Boird-Atomic paylood. 


@ Negotiations hove been completed with Aerojet- 
General Corporation for.the development of a serv- 
ice test model of an advanced infrared scanner 
planned for later MIDAS flights. This model will con- 
tain special instrumentation for engineering and life 
testing and will not be a flight article. 


Facitities | 

@ Southeest African station — Responsibility for 
selection, construction and operation of this station 
hos been assigned to the Atlantic Missile Range. 
AFBMD will provide design criteria and technical 
equipment to establish this station. 
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The DISCOVERER Program consists of the design, 


development and flight testing of 35 two-stage 
vehicles, using the THOR IRBM as the first stage 
booster and the AGENA as the second stage, satellite 
vehicle. The program was established early in 1958 
under direction of the Advanced Research Project's 
Agency, with technical manogement assigned to 
AFBMD. On 14 November 1959, Program respon- 
sibility was transferred from ARPA to the Air Force 
by the Secretary of Defense. Prime contractor for the 
program is Lockheed Missile and Space Division. 
The DISCOVERER Program will perform space 
research in support of the advanced military recon- 
naissance satellite programs. ; 


PROGRAM OBJECTIVES 


(a): Flight test of the satellite vehicle airframe, pro- 


Pulsion, guidance and contro} systems, ouxiliary 
_ power supply, and telemetry, tracking and com- 
mond equipment. 


(b) Attaining satellite stabilization in orbit. 


{c) Obtaining satellite internal thermal environment 
dota. 


(d) Testing of techniques. for recovery of a capsule 
ejected from the orbiting satellite. 


le) Testing of ground support equipment and devel- 
opment of Personnel proficiency. 


(f) Conducting bio-medical experiments with mice 
and small primates, including injection into orbit, 
re-entry and recovery. 


PROGRAM SUMMARY . 


Early launches confirmed vehicle flight and satellite 

orbit capabilities, developed system reliability, and 
established ground support, tracking and date ocqui- 
sition requirements. Later in the Program, biomedical 
and advanced engineering payloads will be flight 
tested fo obtain support data for more advanced 
space systems programs. DISCOVERER vehicles are 
launched from Vandenberg Air Force Base, with 
overall operational contro! exercised by the Satellite 
Test Center, Palo Alto, California. 


Tracking and command functions ore performed by 


the stations listed in the Table on page A-4. A history 
of DISCOVERER flight to date is given on poge A-5. 
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SECOND STAGE “Ay 
Weight- 
inert 1,262 
Paylood equipment _497 
Orbital 17359 
impulse propellants 6.525 
Other 378 
TOTAL WEIGHT 8,462 
Engine Mode! YtR81-80.5 XLRB1.80.7 
Thrust-lbs., vac. 15,400 
Spec. imp.-sec., vac. 277 
Surn time-sec, 120 
THOR BOOSTER DM-18 
Weight—Dry 6,950 
Fuel 33,700 
Oxidizer (LOX) 88.200 
GROSS WEIGHT (ibs.) 108.850 
Engine - MB-3 
Block 1 
Thrust, ibs. (S.1.) 152,000 
Spec. imp., sec. (S.2.) 247.8 
Burn Time, sec. 1463 








AGENA 





1,328 


ꝛ7 
2,215 
12,950 


31) 


15,676 


13,600 
277 





AGENA 
sempre 


1,346 


_ 9s 
2,216 
12,950 


511 


15,722 


XLRE1-Be.9 


16,000 
290 

240 | 
DM-21 
' 6,500 
33,700 
68.200 . 


_ 108,400 


MB-3 
Block 2 


167,000 
248.3 
148 
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Telemetry ships are Positioned as required by the 


specific mission of each flight. Figures 2 and 3 show | 


@ typicol launch trajectory from Vandenberg Air 
Force Base, and figure 3 shows schematically o typ- 
_ icol orbit, An additional objective of this program is 
the development of a controlied re-entry and recov. 
ery capability for the Peylocd capsule (Figure 4). 
An impect creo has been established near the 
Hawaiian Islands, and ¢ recovery force activated. 
Techniques have been developed for Gerial recovery 
by C-119 aircraft and for sea recovery by Navy 
surface vessels. The recovery phase of the Program 
has provided odvances in re-entry vehicle technol. 
ogy. This information will be used in support of more 
advanced Projects, including the return of a manned 
satellite from orbit, | 
FLIGHT VEHICLE | 

The three versions of flight test vehicles used in the 
DISCOVERER Program are defined in the launch 
schedule shown on page A-5. Specifications for the 
two THOR configurations ond three AGENA configu- 
rations used are given on page A- 1. I 


AGENA VEHICLE DEVELOPMENT . 

The AGENA vehicle was originally designed by the 
Air Force as the basic satellite vehicle for Advanced 
Military Reconnaissance Satellite Systems Programs. 
Basic design was based on use of the ATLAS ICBM 


as the firs? Stage. ATLAS trajectory characteristics ond 


the stringent eccentricity requirements of the 
edvanced programs led to the selection of a guid. 
“Once system suited to achieving orbital injection ina 
horizontal onitude. As a result, an optical inertial 


system was developed for vehicle guidance and o 


SAMOS and MIDAS 
AGENA VEHICLE 






TORQUE 
WHEEL PACKAGE 


CONTROL | | 200- 20,000 mies 
ELECTRONICS ATTITUDE | 
: 3 pA ROLL ~ 03 DEGREE FLIGHT PATH 
PITCH - 0.1 DEGREE , 
PAYLOAD YAW =! DEGREE 7 


SE@ROT 


PERFORMANCE 
CAPABILITIES 





9s jet system for orbite! attitude control. An urgent 
need for attaining higher altitude orbits resulted in 
development of the AGENA “B” versions. The YLR8} 
Bo-5 version of the LR81-Ba-3 engine (Bell Hustler 
engine developed for B-58 Gircraft) is used on 


_ AGENA “ae vehicles. The YLR81-Ba-5 version of this 


engine was developed to provide increased Perform. 
ance through the use of unsymmetrical di-methy! 
hydrazine (UDMH) fue! instead of JP.4. 


Early AGENA "g¢ vehicles will use the YLRB 1 -Bo.7 
version of this engine. The majority of AGENA “ge 
vehicles will use the XLR81-Ba-9 engine incorporating 
@ nozzle expansion ratio of 45:1, and Providing a 
further increase in ‘ance capability including 
engine restort and extended burn-capoability, 





UINES OF SIGHT—HORIZON SENSING 
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— J Powered Flight Trajectory 








RECOVERY CAPABILITY 


This objective was added to the program 


after the first launch achieved sebicle 


ght aud orbit objectizes successfully. 
dt includes the ovientation — satellite 
rebicle to permit a recoverable capsule to 
be ciected from the ‘nose section of the 
AGENA rebicle. Ejection is programmed 
$0 occur on command on the 17th orbit, 
for capsule impace within the predeter. 
mined recovery area south of Hawaii. 
Aireralt and surface cessels ave deployed 
within the wes at a veto ery force. 
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t. First Stoge Powered Flight—2.5 miavies 
duration, 78 n.m. dewnrenge, @vided by pre- 
gremmed evio pilei. 

2. Coast Potied—2.4 minutes duration, te 380 
a.m. downrenge; ollitude controlled by iner- 


tel reference peckage, herizen scanner, gas 

O reaction jets. Receives AGENA time to fire and 
~e velocity te be’ geined commends. 

—X 3. Second Stoge Powered Fight? minvies 


“Bn duration, te 770 n.m. downrenge. Guided end 
controlled by inertial reference pockege, heri- 
BOR scBnNeEr, Yes reection jets (ref!) ginbaliiing . 
engine, yew ond pitch ‘occeleremeter—inte- 
grated. 


4. Vehicle Reorients te Nese A — 2 minutes 
duration, te 2.000 a.m. downrange. Guided end 
attitude contrelied by inertiol reference pock- 
ege, herizen scenner end ges reaction jets. 

3. in-Orbit— Controlled (some as 4). 


oe ms sm 


_ Orbital Trajectory 


Schemutic presewtatic 
from Vandenberg A 


# of orbital trajectory following launch 
tr Force Buse. Functions performed by 


each station suud a liding uf equipment used by each station, 


is gitew ou page A-d. 
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Capsule ejection command ii sent to 1 ¢ satellite by the 
Kodiak, Alaska station on the 16th o; bit, The sebicle 
reorients its position (see inset) to Permit ejection to occur 
On a re-entry trajectory on the 17th orbit. T recorery aS 

¢ 


sule parachute is: activated at about 30.000 feet, and 3 


| —— beacon transmits a radio signal for tracking purposes. 
7 


recorery force is deployed in the secorery (impact) area. 
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Facility Equipmen!* 
Satellite A 


Test Center 


Vandenberg AFB = BCDEFGHIJK 


Point Mugu BCOEFGHIJKL 
Telemetry Ship DOF 

(Pvt. Joe E. Mann) 

Kodiak, Alaska BDEFGHIJK 

(tracking station) U 
Koena Point, BCDEFGHIJK 


Oahu, Hawaii 
(tracking station) 


Hickam AFB. 
Oshu, Hawaii 





Flight Function 


Over-all control, convert tracking stations dite to obtain a pre- 
dicted orbit and generate subsequent ephemerides issue acquisi- 
tion data to tracking stations for subsequent passes, predict 
recovery area. —_ 


_ Launch, ascent and orbital tracking, telemetry reception, —— 
measurements including time to ignite second stage. 


Ascent tracking and telemetry data reception, transmits command 
to ignite and shut down AGENA (via guidance computer). 


Final stage ascent tracking and telemetry data reception. 


Orbital tracking and telemetry data reception, including first pass 
ocquisition, recovery capsule ejection and impact Prediction. 


_ Orbital tracking and telemetry data reception. 


Over-all direction of capsule recovery operations. 


*Equipment 
A. 2 UNIVAC 1303-A digital computers 
B. VERLORT (Modified Mod |!) redor 


C. TLM-18 self-tracking telemetering ontenno 


D. Tri-helsx ontenno 
E. Doppler range detection —— 
F. Telemetry tope recording equipment 


G. Telemetry decommutaters for real time dota presentation 


e 


H. Plot boords for rador ond TLM-38 tracking doto 


1. Conversion equipment tor teletype transmission of rader, 
TLM-18 end doppler tracking dato in binory format 


J. Acquisition programmer for pre-ocquisition direction of 
antennas 


K. Ground command to soiellite transmission equipment 
L. Gvidence computer 


GROUND SUPPORT FACILITIES 
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Configurations. ‘ 





A. THOR—DM-18 / AGENA “A” B. THOR—DM-21 / AGENA B- C. THOR—DM-21 / AGENA “B” — 
MB-3 Block 1 / XLR81-Ba-7 MB-3 Block 2/ XLR81-Ba-9 


0 Attained orbit successfully. 
O Failed to attain orbit. 


DISCOVERER AGENA THOR . 
Ne. No. Flight Dete Remorks 


No. 
0 1019 160 21 January AGENA destroyed by malfunction on pad. 
THOR refurbished for use on flight X11. 


t 1022 163 28 Feb 1959 — — orbit successfully. Telemetry received for 314 seconds after 
: ft-off. | 


was not recovered. All objectives except recovery successfully achieved. 


i -3020 174  34June Launch, ascent, separation, coast and orbital boost successful, Failed 
| to achieve orbit because of low performance of satellite engine. 


IV 1023 179 25 June Seme as DISCOVERER Ill. — 


Vv 1029 192 13 August All objectives successfully achieved except capsule recovery after 
ejection on 178b orbit. | Psp 


vi 1028 200 19 August Same as DISCOVERER V. 


Vil 4051 206 _ 7 November Attained orbit successfully. Lack of 400-cycle power prevented sta- 
bilization on orbit and recovery. 


Vill - 1050 212 20 November Attained orbit successfully. Malfunction prevented AGENA engine 
_ shutdown at desired orbital velocity, Recovery capsule ejected but 
mot recovered. 


1X 1052 218 4 February THOR shat down prematurely. Umbilical cord mast did not vetvact. 
Quick disconnect failed, causing loss of belinm pressure, | 


x 1054 223 19 February THOR destroyed at T plus 56 sec. by Renge Safety Officer. 


x! 1055 234 15 April Attained orbit successfully, Recovery capsule ejected on 17th orbit 
3 ire - recovered. All objectives except recovery successfully 
achieved. | 


| 29 J Launch, ascent. separation. coast and orbital stage ignition were 
as — — successful. Failed to achieve orbit because of AGENA attitude 
during orbital stage boost. 
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7 ll 1018 170 13 April Attained orbit successfully. Recovery capsule ejected om 17th orbit 














Monthly Progress—-DISCOVERER Program 
Flight? Test Progress ; 


© the launch of DISCOVERER xI is scheduled for 
10 August. DISCOVERER XIV is scheduled for 18 
August. 


@ DISCOVERER xin will carry a diagnostic pay- 
load in addition to the normal recovery equipment. 
This payload contains instrumentation to determine 
capsule environment and the functioning of separa. 
tion and recovery sequence events. A five-channel 
telemetry system is installed to transmit this data. To 
assure receipt of all data, a tape recorder is pro- 
vided to record the real time events and capsule 









Figure 1. DISCOVERER XII! AGENA 


performance during the telemetry “blackout” Period 
which occurs when the capsule re-enters the atmos- 
phere. After.a two-minute time delay, this stored data 
will be transmitted. The high speed of re-entry 
induces ionization over the skin of the capsule which 
effectively blocks telemetry transmission. An S-band 
transponder is also Provided to aid in tracking the 
capsule from ejection through recovery, __ 


Technical Progress 
Second Stage Vehicles 


@ Three AGENA “B“ vehicles (XLR-81-Ba-7 en gines) 
are now in storage following Air Force acceptance. 


— 


wer ee 


“A” vebicle (No. 1039) andergaing 


Apstems tests in the missile assembly building as Vandenberg Air Forcy Bae. 

Ollowing these checks the faivings will be installed and the rebrele will bk 
frani Ported to th: Lanuch pad for installation om the THOR bouths. DISCO". 
ERER N11] js teheduled fur launch on 10 August, 
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These vehicles will be mioved to the Vandenberg Air 
Force Base missile assembly -building as required for 
launch. The first two AGENA “B” vehicles using the 
XLR-B1Ba-9 engine are undergoing hot firing accept- 
ance tests at Santa Cruz Test Base. 


RF Interterence Test Program 


@ The cause of improper horizon scanner opera- 
tion during the DISCOVERER XI! flight was deter- 
mined to be RF interference from the scteliite 
telemetry transmitter. A modification has been incor- 
porated to correct this condition. Subsequent testing 
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has revealed on RF interference with the scanner at 
any frequency or transmitter power level. 


Recovery System Component Test Program 


© The third and fourth successful balloon drops of 
the recovery system series were made ct Holloman 
Air Force Base on 23 and 27 July. The retro rocket 
and spin/de-spin systems functioned satisfactorily. 
These were the second and third successtul dynamic 
tests of the “cold gas” spin system. in both test choff 
was dispensed from the pilot chute deployment bag 


and did not contact the main chute, indicating that | | 


the prior interference problem has been solved. 


— 
* 


X 





BOOSTER—anias icam 





Weight—Wer _ 45,100 
Fool, 27.1 74,900 
Onidizer (LOX) 172.300 
Gross WEIGHT (ites) 262,300 
= Engine—MA-2 | 
Thrust? (Ibs. vac.) Bees! - 256,000 
Svsteiner | | $2,100 
Spec. Imp. frec. vac.) Boost 256 
Sustoiner 310 
SECOND STAGE ) “a” “a 
— ‘1508 haps 
: Peylead equipment 2,405 3.058 
? Orbite! 4,113 | 4753 
Impulse Propelients 6492 12,950 
Ont (IRFNA) 
Other = — — 
GROSS WEIGHT fs.) 11,211 10.421 
i VLRST-Be-5 XLR81-B9.9 
— bes. {vec.) ro on 
J {vec} 
— tines, soe. 12006@m~C~<‘“‘i‘ 
Figure }. 
; The SAMOS ram was in 
Artists concept of SAMOS satellie, —— — co 
Line drawing of complete flight WS 1171 when 
vehicle (right) and detailed view | Was transferred to the 
basic AGENA upper stage (left). | Advanced Research 


responsibility for this ram was 
_ frensferred from ARPA to the Air 
Force by the Secretery of Defense. 


PROGRAM MISSION 


The Primary mission of the SAMOS advanced 
reconnaissance system is to provide visual and 
electronic Coverage of the USSR ond its allied 
nations, Efforts include development of herd. 
ware to permit; | . 

G. Determination of characteristics of enemy — 

electronic emissions, 

b. Verification of known targets, detection of 

unknown targets, = | 

c. Location and evaluction of defenses, 

d. Evaluation of military and industrial 

strength. 

e. Assessment of high-yield weapons damage. 

f. Reconnoitering of troop movements. 

9. Location of navol forces throughout the 

world, 


B-} 





Figure 2. Typical SAMOS trajectory, launch- to-orbit. 


_ Ferret Reconnaissance... 





Figure 4. The Ferret reconnaissance system will gather data from electronic emissions over ava: vi interest, 


























Figure 3. 
7 Schematic of SAMOS system 
, INFORMATION in operational orbit. W ben the 
GATHERING = satellite is over the area of 
interest the sensing equipment 
is turned on ( — 
gathering). When it leaves 
the area of interest the sens- 
ing — is turned off 
and the sensing data is proc- 
essed (Information storage). 
When the vebicle comes with- 
in range of a ground receiv- 
ing station, the data will be 
vead-ont upon command for 
processing and transmitted to 
using agencies. This process 
is — repeated dur- 


mg the useful lifetime of the 
‘vehicle. 


300 MILES 


INFORMATION STORAGE 
VISUAL AND FERRET 







USA. —§ ¢\. RECORD PROCESS 






Fi eure 5, | 
Tke initial visual reconnaissance program will use con- stations thru a data link. Ground electronics will recon- 
tentional photo techniques with automatic film proc- vert the signal into photo image form, with a capability 
«ssing and TV-type electronic image readout to ground of resolving objects 20 feet in length. 
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Figure 6. SAMOS concept, showing reception of commands and transmission of data 


between satellite and ground station; and subsystem functions (schematic). 


For economical testing ‘of ‘coiidonentsed dubh 
capability visual and ferret payload will be used dur- 
ing the early development phase. On later flights 
only a visual or ferret system payload will be carried. 
These payloads will be housed in the AGENA vehicle 
(Figure 1). | 


Dota collected by the visual payloads will be elec- 
tronically transmitted in the readout system and 
retrieved in the recovery system. Ferret data will be 
transmitted electronically. These systems are com- 
posed of the AGENA vehicle, ATLAS booster, launch 
facilities, tracking facilities, and a communications 
and data processing network. The recovery system 
will also include a re-entry capsule and a recovery 
force. | 


t 


CONCEPT 


ATLAS Series D missiles launched from VAFB will 
boost the AGENA vehicle into polar orbits. injection 
into near-circular orbits (Figure 2) will be eccom- 
plished by the AGENA vehicle rocket engine. A self- 
contained guidance system using a horizon reference 
scanner will provide altitude stabilization. As the 
satellite travels in an orbit essentially fixed in space 
the earth rotates inside the orbit (Figure 3). Each 
successive orbit is displaced iaterally approximately 
23% degrees at the equator, permitting one vehicle 
to observe the entire earth in a time period depend- 
ent upon the width of the area under surveiliance. 
Eorly versions will have a useful life of approximately 
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eonthl ays Teer exedina! depend eslliineretbeuveful life 
of four months with a design objective in certain 


configurations of one year; recovery systems will | 


have a useful life of fifteen to thirty days. 


TECHNICAL DESCRIPTION : 

Visual Program—Three versions (E-1, E-2, and E-u, 
of visual payloads are being developed. The E-] pay- 
locd is a photo component test payload which is 
combined with the F-1 ferret payload. The E-2 photo- 
graphic payload, under development by Eastman 
Kodak Company, includes o camera, film processor, 
and electronic readout equipment. The E-5 .recover- 
able system designed by Lockheed will retain the 
exposed film and the 66-inch focal length camera 


developed by tek Corporation. 


Ferret Program—Ferret payloads are being devel- 
oped on c progressively more advanced basis from 
R&D (F-1) to advanced systems {(F-4). The F-2 all. 
digital, general coverage payload will use super- 
heterodyne scanning receivers in conjunction with 


directional antennas, an analog to digital converter _ - 
and tape recorders (for storage). A programmer wil} 


be used to control read-in over oreos of interest and 
readout over tracking stations. The F-3 payload will 
use similar receivers with stop-sean capobility and 
controllable antennas added. Recording of the actual 
signal intercepted (rather than the digital represen- 
tation) will be possible. with a bandwidth up to éme. 
A complex programmer will permit sotellite search 


of a given area or frequency range. 
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Monthly Progress—-SAMOS Program 
Technical Progress 
Second Stage Vehicles 


@ The AGENA vehicle for the first SAMOS flight 
was delivered to Vandenberg Air Forcé Base follow- 
ing successful captive hot firing tests and completion 
of dynamic systems testing at Santa Cruz Test Base. 
The vehicle is proceeding on schedule through modi- 
fication and subsystem bench testing in the missile 
assembly building. Although impeded by parts short- 
ages and the recent strike, schedules ore being main- 
tained to assure transfer of the vehicle fo the launch 
pad by 19 August. 


@ The AGENA vehicles for the second and third 
flights are currently in the modification and subsys- 
tem test phases at the systems test area. Both vehicles 
ore behind schedule because of the recent one- 
month strike and perts shortages. Efforts to recover 
current schedules are dependent upon continued 
availability of airborne communications equipment. 
The second flight vehicle is short the UHF narrow- 
bond and wide-band data link transmitters. A firm 
delivery date is not available from the narrow-band 
transmitter controctor; however, a backup flight unit 
was received on 25 July. Delivery of o wide-band 
transmitter to replace the one used in the first flight 
vehicle has been mode. The third flight vehicle has 
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ATLAS "D'/AGENA "B" 





eight major airborne communications equipment 
shortages. Since delivery of these units is no! 
expected before mid-August, it is doubtful that the 


schedule can be recovered. 


@ The first AGENA “B’ vehicle is in the major 
subassembly phase of manufacture. Assembly was 
delayed by the recent strike, but every effort is 
being made to regain the schedule. 


Visual Reconnaissance Sysfems 
Visual Reconnaissance Systems poyloads are being 
developed in a minimum number of configurations 
to attain readout and recovery mission objectives. 
The design and purpose of each configuration is 
as follows: | 
Readout: ! 
E-1—Component Test Payloads 
E-2—Steerable Reconnaissance Payload 
(with 20-foot ground resolution) 
Recovery: 
E-5—High Resolution, Steerable, Recoverable 
Payload (with 5-foot ground resolution) 
E-6—General Area Coverage, Recoverable 
Payload (with ot feast 20-feot ground 
resolution) 
Payloads | 
E-1 Payloads—Checkout and testing of the E-! pay- 
load ore progressing satisfactorily at Vandenberg 
Air Force Base. | . 


| Bs 














Figure 7. E-1 payload for first SAMOS flight show 

ing technician installing pre-exposed, ereloped 
Alm prior to testing the payload readout phase 
of operation. — 


E-2 Payloads—Initial E-2 payload component testing 
and assembly is progressing satisfactorily qt Eastman 
Kodak, All components for the first flight payload 


(to be carried on the fourth SAMOS flight) are 


assembled and component qualification tests are 
underway prior to final payload assembly. Environ- 
mental tests of the thermal mock-up in the high olfi- 
tude temperature simulator indicate that successful 
environmental control of critical components can be 
achieved under both hot and cold orbital conditions. 


E-5 Payload—Development of the E-5 recovery pay- 
load continues on schedule. Design releases for the 
full-scale test models are nearing completion end 


fabrication of the initial test capsules is in progress. 


Wind tunnel tests of the aerodynamic configuration 
have been completed, except for the shock tunnel 
tests now being conducted at Cornell Aeronautical 
Laboratories. Aerodynamic/thermodynamic tests of 
the ablative heat shield are scheduled to begin at 
the Avco Corporation test facility in early August. A 
series of drop tests were initiated on 11 July at El 
Centro, California to evaluate the merits of a single 
large parachute and a cluster of three smaller para- 


chutes to determine the most suitable configuration 


for capsule final descent. Tests to determine capsule 
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drag and oscillation characteristics during retrieval 
into a recovery aircraft have started at Edwards 
Air Force Base. 


_ Ground Support Equipment 


@ Delivery of major items of ground equipment to 


Vandenberg Air Force Base in support of the initial. 


SAMOS flights is now complete. The electronics pack- 
age for the visual reconnaissance payload vacuum 
test chamber was shipped to the missile assembly 
building on 20 July. | 


@ installation of the E-] operating console, the sec- 
ond set of E-1/E-2 visual reconnaissance ground 
reconstruction electronics equipment, and two pri- 
mary record cameras in the Vandenberg Air Force 
Base data acquisition and processing building were 
completed during the report period. Instollation of 
the UHF equipment required for initial SAMOS oper- 
ations at the Vandenberg Air Force Base tracking 


and acquisition station is complete, and the equip- 
ment is undergoing systems integration. Also com- 


pleted was the installation of the Model 1604 
computer. 


@ Assembly and checkout of the Programmable 


Integrated Control Equipment (PICE), to be available 
for the third and subsequent SAMOS flights, ore 











Figuse 8. Aerial view (opposite page, 
lower) of the Vandenberg Air Force Base 
tracking and data acquisition station. The 
TLM-18 VHF antenna is in the mpper 
left of the picture and the 60-001 tel. 
emetry and data antenna is in the lower 
right. UHF angle tracking antenna and 
control building (above) at Vandenberg 
Air Force Base, Sixty-foot antenna is in 
the background. Closeup (right) of the 
60-foot CHP tracking and date antenna. 
Angle tracker console , (below) with 
equipment racks in the background. This . 
equipment is undergoing systems inte- 

gration tests, | | 
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Figure 9. — Programmable Integrated Con- 
trol Equipment (PICE) control cabinet operation. 
The first set is scheduled for installation at Vanden- 
berg Air Force Base in September. 


progressing on schedule at the contractors facility. 


Functional checkout and compatibility tésts of set 


No. 1 are now in progress. Delivery to the Vanden- 
berg Air Force Base tracking and acquisition station 
ts scheduled for September. Set No. 2, scheduled 
tor delivery to the Satellite Test Center 60 days after 
completion of Set No. 1, is in final assembly. 


Ferret Reconnaissance System 


@ Ferret Reconnoissance System payloads are being 
developed in a minimum number of configurations. 
The designation and purpose of each configuration 
is as follows: 


F-1~Component Test Payloads 
F.2—Digital General Coverage Payloads 


F.3—Specific Mission Payloads—Analog 
Presentation 


Figure 10. Adjusting the checkout console signal 
generstor during functional testing of the F-1 pay- 


load. These sests consist of checking payload | 
readout against calibrated inputs. The telemetry. 


monitoring equipment is in the left-hand section 
of the console. 
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Payloads 


F-1 Payloads—The F-1 payload, previously deleted 
from the first SAMOS flight, was reinstated on 26 
July. Checkout and testing of the paylocd has been 


accelerated at Vandenberg Air Force Bose. 


Ground Support Equipment 


0 The F-1 operating console has been delivered 


to the data acquisition and processing building at 
Vondenberg Air Force Base. 


Facilities — | | 


© Construction of all facilities required for the first 
SAMOS flight is complete, ond installation and 
checkout of equipment are progressing at a rote 


compatible with the scheduled launch date. Systems 


testing of the Pad 1 complex at Point Arguelio was 
completed late in July. 


@ Bid opening for the Point Arguello diesel gen- 


erator building was held on 26 July. A total of 
twelve bids ranging from $184,000 to $249,000 
were received. 


@ The SAMOS laboratory building at Vandenberg 
Air Force Base was completed and eccepted on 18 
July, with minor deficiencies remaining to be cor- 
rected. Design of the Vandenberg Air Force Base 


helium unloading and storage facility has been initi- | 


ated with design completion scheduled in early 













































Fagwee t. 4rtsc't concepion al MIDAS 
tleldsie trieht), Disuimet below thou 
complete truemitags Aighe scbicle Cighs 
td AGENA "B" secaud ttace tobecle | Pee : 
| tleftj. , ia _ jek: TENE 
. ) AGINA 
a SECOND STAGE “ae ome ra 
Weight— 
Inert 1,534 1,763 
Poylood equipment 3.246 1641 
Orbital 4.780 3,404 
aam impulse Propeliants 6,423 12,950 
Fuel (UDMH) 
Oxidizer (IRFNA) : 
Other 606 758 
| GROSS WEIGHT [ibs.} 11,809 17,112 
Engine YUR81-Ba-S —_XLRB1-80-9 
Thevst, ibs. (vec.) 15,400 16,000 
ss Spec. Imp... see. {vac.)} 277 290 
_ Burn Time. sec. 120 240 
Restart Provisions No Yes — 
H, Bottle (Propellant _ VHF/UHF 
Pressurization) | — — 
Hydraulic Package ye 
N, Bottle 
J “S” Band Beacon 
AGENA 
VEHICLE 
1 
J ATLAS 
“ge p d BOOSTER 
vere Solar Arra js — 
| y Infrared Sensor System 
Main Engine’ i | 
BOOSTER-—-ATLAS ICBM 
oe : Weight—-Wet 15,100 
i MIDAS, Configuration It, AGENA “B" Satellite Fuel, RP-1 74,900 
. Onidizer (LOX) 172.300 
GROSS WEIGHT {lbs.) | 262,300 
Engine—MA.2 
Thrust (ibs. vac.) Boost 256,006 
Sustainer 82.100 
Spec. imp. (sec. vac.) Boost 2864 
i Sustoiner 310 
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Figure 2. 


Launch-to-orbit trajectory for flights 3 and subse 
mum ATLAS boost, guided by radio 
_AGENA ascent (coast, burn, 





Figure 3. 
Proposed MIDAS system. 
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attitude veference. Also governs velocity magnitude and 


went, Opti- direction by inertial §xidance system monitore by horizon 
~inertial system. scanner. Orbital attitude maintained by reaction wheel and 
coast, second burn) provides gas jets. | 


PROGRAM HISTORY 


The MIDAS Program was included in Weapon 
System. 117L when WS 1178 was transferred 
to the Advanced Research Projects Agency. 
ARPA subsequently separated WS 1171 into 
the DISCOVERER, SAMOS ond MIDAS Pro- 
grams, with the MIDAS objectives based on 
an infrared reconnaissance system. The 
MIDAS (Missile Defense Alarm System) Pro. 
gram was directed by ARPA Order No. 38, 
dated 5 November 1958 until transferred to 
the Air Force on 17 November 1959. A ten 
launch development plan for MIDAS (WS. 
239A) has been Gpproved. This R&D Program 
should make possible the achievement of an 
operational system by 1963. 


Four satellites spaced equidistant in each of 
two orthogonal planes at 2.000 2.m. altitude. Provides maximum cov- 


mum number of satellites, 
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m- Fegave 4. — 
— satellites detect infrared radiation emitted 
by Sersct ICBM's im powered flight. Data telem- 
eteced instautameously to MIDAS Costrol Center 
via fae worth readout stations. Decoded data reveal 
. approximately the number of missiles launched and 
daveth lucstion, direction of travel and burning 
characteristics. Probabilities of less than 1.00 on 
she abore map indicate the probability of at Seast 
ene MIDAS satellite detecting an ICBM launch. 
Po..babilesics of 1.00 indicate that mere then one 
MIDAS satellite will always be in position to detect 
ae ACEM Launch. These fase are based on geo- 
metric considerations of the family of satellites and 
groaned teaduut station locations. ⸗ 


tem) Prog TECHNICAL HISTORY 

r No. 38, | 

sferred The MIDAS infrared reconnaissance payload is engj- 

59. A tensa neered to use a standard launch vehicle configura- 
A « tion. This consists of an ATLAS missile as the first 

’ Program <a | sloge and the AGENA vehicle, powered by a Bell 

ent of on. vam Aircratt rocket engine os the second, orbiting stage 


(Figure 1). The total payload weight is approximately 
1,000 pounds. 


es The first two of the ten R&D flights used the AGENA 
7 vie ‘A’ and ATLAS “op” vehicle programmed to place - 
— the payload in o circular 261 nautical mile orbit. 


Subsequent R&D flights will utilize the ATLAS “D’/ 
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CONDITIONS: 
— 2,800 a.m. oltitude 
Two. orthogonal poler 
600 orbital plenes, four 
equi-spaced satellites 
ta each plone. 
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United Kingdom 
North Atloatic 
Ft. Greeley, Alaska 
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AGENA “‘B” configuration which will be programmed 
to place the payload in a circular 2,000 nautical mile 
polar orbit. | 


MIDAS |, launched in. February 1960, did not attain 
orbit becouse of a failure during ATLAS/AGENA 
separation. 


MIDAS Il, launched in May 1960, was highly success- 
ful. Performance with respect to programmed orbital 
porameters was outstanding. Useful infrared data 
were observed and recorded. 


a : 


pli . ground presen- 
tation system (left) for display of 
infrared reconnaissance data. The 
data is displayed on a TV monitor a 
with a map overlay. The chart below 
shows data flow from the readout 
stations to decision-makin agencies. 
The MIDAS C ontrol Center, of J 
other using agencies having « corre- 
lated ground stabilized display, can 
determine when an actual attack bas 
been launched. 


| ICBM ATTACK SITUATION — 
PRESIDENT OF U.S. 


|} DEPARTMENT OF DEFENSE 


NORAD 
MIDAS ‘OPERATIONS CENTER 


MIDAS TRACKING & 
CONTROL CENTER 
SPACE VEHICLE NETWORK 
CONCEPT 


The MIDAS system is designed to provide 
continuous infrared reconnaissance of the 
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OTHER US | 7 
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three strategically located readout stations, 
The readout stations transmit the dota 
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Soviet Union. Surveillance will be con- 
ducted by eight satellite vehicles in accu- 
rately positioned orbits (Figure 3). The area 
under surveillance mus} be in line-of-sight 
view of the scanning satellite. Mission capo- 
bilities are shown in Figure 4. The system is 
designed to accomplish instantaneous read. 
out of acquired data by at least one of 


SECRET 





directly to the MIDAS Control Center where 
it is Processed, displayed, and evaluated 
(Figure 5.) If an attack is determined to 
be underway, the intelligence is communi- 
cated to a central Department of Defense 
Command Post for telay to the President 


ond all national retaliatory and defense _ 


agencies. 
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MIDAS Launch Schedule | 















Monthly Progress—-MIDAS Program tion payload. These flights will Provide infrared 
Program Administration | | | ‘background measurements for a wide variety of con- 
| ditions, as moy exist between arctic ond tropical 
regions, They will assist in determining the magni- 
tude of background radiance in the 2.7 and 4.3 
micron absorption range and in establishing the 
spatial and spectral background characteristics which 
must be known for current as well as future MIDAS 
requirements. oe 


© The Air Force Ballistic Missile Committee has 
authorized two additional MIDAS flights, designated 

-l and RM-2. These flights will be THOR-boosted 
and will use AGENA “Bg” vehicles currently in the 
DISCOVERER Program. A background radiometer 
will be carried rather than an infrared missile detec- 
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Figure 6. MIDAS ground presentation cousole installed in 
the Vandenberg Air Force © blockbouse. . 
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Technicol Progress 
Second Stage Vehicles 


.@ Assembly of the AGENA "B” vehicle for the third 
MIDAS flight is proceeding on schedule. Delivery to 


the systems test area is scheduled for 3 August. This _ 


is the first MIDAS vehicle to have restart capability. 


@ Because of the recent strike, a schedule slippage 
has been incurred in the fabrication phase of the 
two subsequent AGENA “B’ flight vehicles. The 
impact of these schedule slippages is not well defined 
at this time, | : 


infrared Scanner Units 


infrared scanner units for flights 3, 4 and 5 are 
being manufactured by Baird-Atomic, Inc. and for 
flights 6, 7, and 8 by Aerojet-General Corporation. 


© Production and organizational changes directed 
toward achieving the desired production quality and 
delivery rate have been instituted at Baird-Atomic, 
inc. A reevaluation of their infrared delivery schedule 
has established 29 August os the delivery date for 
the initial flight unit. Five flight payloads are sched- 
uled for delivery, | | 


@ Should the results of acceptance testing indicate 
the desirability-of replacing the drive motors or the 


Figure 7. MIDAS data 


at the Satellite Test Ce 


F A 





et ; 
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turret bearing, larger drive motors have been ordered 


and a new bearing is being designed. 


@ A detailed reliability test program is being devel- 


. oped for the Aerojet-General advanced infrared 


detection poylood configuration. In addition to 
developing the service test mode! of this payload, 
Aerojet is now contracted to procure long-leadtime 
items for the flight payloods. The definitive controct 
for this payload is expected to be completed in 
August. 3 


Facili*ies 
United Kingdom Station—Government-to-government 


agreement is being drafted for this station in antici- . 


pation of approval of the MIDAS Operational pro- 
gram. Facility design criteria applicable to this and 
other MIDAS readout stations are being prepored. 


Southeast Africa Station—A site survey team is sched- 
uled to depart for the Union of South Africa during 


the first week in August to conduct site surveys for 
_ the Southeast Africa telemetry station. | 


North Pacific Station—Construction of the Donnelly 
Flats, Alaska, technical facilities is proceeding on 
schedule. Because of last year’s prolonged steel strike 
and the late thaw this spring, construction of the sup- 
port facilities at Fort Greely, Alaska, will be delayed 
approximately two months. Completion is now sched- 
uled for December. | 


om 
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processing equipment installed 
Bier. 7 
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The DISCOVERER Program consists of the design, 
development and flight testing of 37 two-stage 
vehicles, using the THOR IRBM as the first stage 
booster and the AGENA as the second stage, satellite 
vehicle. The program was established early in 1958 
under d:rection of the Advanced Research Project's 

- Agency, with technical monogement assigned to 
AFBMD. On 14 November 1959, program respon- 
sibility was transferred from ARPA to the Air Force 
by the Secretary of Defense. Prime contractor for the 
‘program is Lockheed Missile and Space Division. 
The DISCOVERER Program will perform space 

' sesearch in support of the advanced military recon- 
naissance satellite programs. 


PROGRAM OBJECTIVES 


(a) Flight test of the satellite vehicle airframe, pro- 
puision, guidance and control systems, auxiliary 
power supply, and telemetry, tracking and com- 
mand equipment. | 


(b} Attaining satellite stabilization in orbit. 
(c) Obtaining setellite internal thermal! environment 
data. | 


(d) Testing of techniques for recovery of a capsule 
ejected from the orbiting satellite. 


(e) Testing of ground support equipment ‘and devel- 
opment of personnel proficiency. I 
(f) Conducting bio-medical experiments with mice 


and small primates, including injection into orbit, 
re-entry and recovery. A 











GENA AGENA 
SECOND STAGE 7 —X 
PROGRAM SUMMARY ace } | 
Inert 1,262 1,328 1,346 
Early launches confirmed vehicle flight and satellite ns * she sae 
orbit capabilities, developed system reliability, and . impulse propellants 6,325 12,950 12,950 
established ground support, tracking and data acqui- Other | _378 _ su 513 
sition requirements. Later in the program, biomedical Ne 8.662 15,476 S722 
; : Engine Model YURS1-Bo-S _XLRB1-Bo-7 -XLR81-Be-9 
and advanced engineering payloads will be flight Thevst-Ibs... vor. 15,600 15,600 16,000 
tested to obtain support data for more advanced Spec. Imp.-tec., voc. r 277 290 
spoce systems programs. DISCOVERER vehicles are Burn time-sec. 120 2a0 240 
launched from Vandenberg Air Force Base, with —— no wee peat 
er - le 
overall operational control exercised by the Satellite Fuel 33,700 — 
Test Center, Palo Alto, California. Oxidizer (LOX) 68,200 68,200 
| a GROSS WEIGHT ts) 108,850 108,400 
Tracking and command functions ore performed by Engine MB-3 Ms-3 
the stations listed in the Table on page A-4. A history —— — — 
8. 
of DISCOVERER flight to date is given on page A-5. Spec. imp., sec. (S.L) 247.8 248.3 
: | Burn Time, sec. 163 148 
wou SHORET r 








7 | 
« 
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Telemetry ships are POsitioned os required by the 
specific mission of each flight. Figures 2 and 3 show 
@ typical launch trajectory from Vandenberg Air 
Force Bose, and figure 3 shows schematically o typ- 


ical orbit. An additional objective of this program is _ 


the development of o controlled re-entry and recov- 


by C-119 aircraft and for sea recovery by Novy 
surface vessels. The recovery phase of the Program 
has provided advances in re-entry vehicle technol- 
Ogy. This information will be used in support of more 
odvanced projects, including the return of @ manned 
satellite from orbit. | 


FLIGHT VEHICLE 
The three versions of fight test vehicles used in the 
DISCOVERER Program ore defined in the launch 
schedule shown on page A-5. Specifications for the 
two THOR configurations ond three AGENA configu- 
rations used are given on page A-]. | 


AGENA VEHICLE DEVELOPMENT 


The AGENA vehicle was originally designed by the 
Air Force as the basic satellite vehicle for Advanced 
Military Reconnaissance Satellite Systems Programs. 
Basic design was based on use of the ATLAS ICBM 
as the first stage. ATLAS trajectory characteristics and 
the stringent eccentricity requirements of the 
odvanced Programs fed to the selection of og guid. 
ance system suited to achieving orbital injection in o 
horizontal attitude. As a result, an optice} inertial 
system was developed for vehicle guidance and o 


SAMOS and MIDAS 
AGENA VEHICLE 






WHEEL PACKAGE 


HORIZON 
SENSOR 





NGINE (UDMH) 


gas jet system for orbital Gttitude control. An urgent 
need for attaining higher altitude orbits resulted in 
development of the AGENA ““B” versions. The YLR81 
Ba-5 version of the tR81-Ba-3 engine (Bell Hustler 
engine developed for B-58 aircraft) is used on 
AGENA “A” vehicles. The YLR81-Ba-5 version of this 
engine was developed to provide increased perform. 
ance through the use of unsymmetrical di-methy! 
“hydrazine (UDMH) fuel instead of JP-4, | 


Early AGENA "8 vehictes will use the YLR8 1 -Be.7 
version of this engine. The majority of AGENA “Bp 
vehicles will use the XLR&] -Ba-9 engine incorporating 


PERFORMANCE 
CAPABILITIES 
ALTIT 

200 20,000 MILES 
ATTITUDE 

ROLL ~ 0.1 DEGREE 


PITCH ~ 01 DEGREE 
YAW —! DEGREE 


~~ 





LINES OF SIGHT—HORIZON SENSING 
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| . ae a | “ m | 1. First Stage Powered Hight—2.5 minvies 
ePowered Flight Trajectory eration, 76 num, ownrange, guided by pre 
| | | | 2. Coest Period —2.4 minutes duration, to 280 
O O I O a.m. dowaroage; elitude conirelied by iner- 
— — me wee o, tiel eeference puckage, herizen sconner, gos 
— —— Om me * ©) teection jets. Receives AGENA time to fire ond 
~ a ~~. velocity lo be gained commonds. 
a. 
X 
X 


~~. 3. Second Stege Pewered Flight—2 minutes 

duration, te 770 n.m. dewarange. Guided ond 

controlled by inertial ceterence pockage, heri- 

TER TRANM:T TER YQ ZOn sceaner, gas reaction jets (roll) gimballing 

coweu engine, yaw ond pitch accelerometer—inie- 
groted. 

4. Vehicle Reorients te Nese Aft—2 minutes 
duration, te 2,000 n.m. dewarenge. Guided and 
attitude controlled by inertial reference pock- 
age, horizon sconner and ges reaction jes. 

5. in-Orbit—Controlied (same os 4). 









Rat 
 . 


Orbital Trajectory | 


Schematic presentation of orbits! Wajestory following launch 
from Vandenberg Air Force Base. Functions performed by 
each station and a listing of equipment used by each station, 
is Ritin ow page A-d, 








ee 


RECOVERY CAPABILITY 


9 This — e was added to the program 
after the first launch achieved cebicle 
ight and orbit objectives successfully. 
It includes the orientation of the satellite 
rebicle to permit a recorerable capsule to 
e ciected from the nose section of the 
AGENA rebicle. Ejection is programmed 
fo occur on command on the 1716 orbit, 
for capsule impact within the predeter- 
mined recorery area south of Hawaii. 
Aircraft and surface vessels are deployed 
within the avea at a recor ery force. 







DATA CABLE 


16 th ORBIT 






CHRISTMAS ISLAND 
CAPSULE RECOVERY SEQUENCE 










PATH Capsule eicttion command is sent to the satellite by she 

Chiniak, Alasks station on the 16th orbit. The rebicle 

reorients its position (see inset) to permit ejection to occur 

Ow 4 re-entry trajectory om the 171b orbit. The recorery cap- 

sule parachute is activated at about 30.000 feet, and 1 

: capsule beacon tranimits a radio signal for tracking pxrposes. 
oF Tbe recotery force is deployed in the vecorery (impact) area. 


f-4-234 
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Facility | Equipment* | | Flight Function 
Satellite _ A Over-all control, convert tracking stations dato to obtain a pre-_ 
Test Center dicted orbit and generate subsequent ephemerides issue acquisi- 


tion data to tracking stotions for subsequent posses, predict 
recovery creo. | 


Vandenberg AFB BCDEFGHIJK Launch, ascent and orbital tracking, telemetry reception, trajectory 
| | _ measurements including time to ignite second stage. 

Point Mugu BCDEFGHIJKL Ascent tracking and telemetry data reception, transmits command 
_ to ignite and shut down AGENA (via guidance computer). 

Telemetry Ship OF - : Final stage ascent tracking and telemetry doto reception. 

(Pvt. Joe E. Mann} 

Kodiak, Alaska §= S8DEFGHIJK Orbital tracking and telemetry dota reception, including first pass 

(tracking station) | acquisition, recovery capsule ejection and impact prediction. 

Kaene Point, BCDEFGHIJK = Orbital tracking and telemetry data reception. 


Oahu, Hawaii _ 
(tracking station) 


Hickam AFB ) | Over-all direction of capsule recovery operations. 
Ochy, Howaii | 


*Equipment ⸗ 

A. 2UNIVAC 1103-A digital computers . H. Plot boords for rader ond TLM-18 tracking data | 

8. VERLORT (Modified Mod I!) radars I. Conversion equipment for teletype transmission of radar, 

C. TLM-18 sell-tracking telemetering antenne TLM-18 ond doppler trocking doto in binory formot | 

D. Tri-helia. antenna J. Acquisition progrommer for pre-ocquisition direction of > 
; ; antennas 

E. Doppler ronge detection equipment } 
; . K. Ground command to satellite tronsmission equipment 

F. Telemetry tape recerding equipment Guid 

G. Telemetry decommutators for reo! time data presentation : | aoe meet 


GROUND SUPPORT FACILITIES 
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Configurations 





A. THOR—DM-18 / AGENA“A" . THOR—DM.21 /AGENA“B“ = C, THOR—DM-21/ AGENA "B“ 








MB-3 Block 1 / XLR81-Bo-7 MB-3 Block 2 XLR81-Ba-9 
@ Attained orbit successfully. : A Failed to attain orbit. 
Flight History 
DISCOVERER © AGENA THOR | — 
Ne. _ Ne. Ne. cee | | : 
1959 AGENA destroyed b , function on pad. — 
° * al THOR refurbished for ase on fight XI. 
j 1022 163 28 February { — orbit successfully. Telemetry veceived for 514 seconds after 
, t-off. | 
) il | Attained orbit successfully. Recor er) capsule ejected on 171b orbit 

i ’ " s * * nee was not recorered. All objectizes except recovery successfull ly achieved. 
Lanuch, ascent, separation, coast and orbital boost successful. Failed 

" anae as nee | so achieve orbit because of low performance of satellite engine. 

IV - 1023 179 25 June Same as DISCOVERER lil. 

Vv 1029. 192 | 13 August © All objectives successfull; achieved except capsule secorery after 
ejection on 1716 orbit. 3 | 

VI 1028 200 19 August Same as DISCOVERER V. | | 

Vil 105} 206 7 November Attained orbit successfully, Lack of 400-cycle power prevented sta 
bilization on orbit aud recorery, | | | 

Vill 1050 212 20 November Attained orbit successfully. Malfunction prevented AGENA engine 


shutdown at desived orbital :elocity. Recovery capsule ejected but 
not recovered. ° 


1X 1052 218 4 February 1960 THOR shat down prematurely. Umbilical cord mast did not retract. 
Quick disconnect failed. causing loss of belium pressure. 


x 1054 223 19 February THOR destroyed a T plus 56 sec. by Range Safety Officer. 
xl 1055 234 15 April: Attained orbit successfully. Recovery capsule ejected on 17th orbit 
| . was wot vecotered. All objectives except recovery successfully 
achie: ed. 
Xil 1053 1640 . 29 June | Launch. ascent, separation, coast and orbital stage ignition were 


successful. Failed to achieve orbit because of AGENA attitude 
during orbital stage boost. 


Xt 1057 231 10 August — Attained orbit successtully. Recor ery capsule ejected on 17th orbit. 
| : | Capsule was recovered after a water impact with negligible damage 
All objectives except the airborne recorer) were successfully achiered. 


XIV . 1056 237 18 August Attained orbit successfully. Recorery capsule ejected on the 17th orbit 
| aud was successfully recor ered by the airborne force. All objectives 
| swccessfull) achiered. : 
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MONTHLY PROGRESS—DISCOVERER Program 
_ Progress 


@ During August a significant milestone was 
. achieved in the DISCOVERER program when the data 
_ capsules of DISCOVERER Xill and XIV were ejected 
_ from the orbiting satellite, re-entered the earth's 
atmosphere and were recovered successfully within 
the programmed area north of the Howaiion Islands. 
These two capsules represent the first objects to have 
been successfully recovered from on orbit in space. 
_ As such, they take their ploce among four other 

“firsts” achieved by the DISCOVERER program (see 
Table Ill). oe 


DISCOVERER Xiil 


@ DISCOVERER XII was. launched from Vanden- 
berg Air Force Base at 13:38, PDT, on 10 August and 
was successfully injected into polar orbit. THOR 
booster trajectory was slightly high and west but was 
well within tolerance. Second stoge separation was 
successfully accomplished as was transmission of 
Commands 5 (time-to-fire correction) and 6 (velocity- 
to-be-gained correction). AGENA performance was 






Frgure 3. Secund stage AGENA tebcele fur DIS. 
COIERER XIII during systems chechunt (abot) 
sud mating with THOR first stage (right). The 
belinm and nitvogen spheres visible in buth phate 
te Med bor propellant tank pressurization and the 
wttellite orbital attitude contol stem vopectias. 


A-6 





very close to norminal. Re-orientation of the satellite 
into a nose oft attitude was accomplished after burn- 
out. Table | lists nominal and actual orbital parom- 
eters. an 

Se TRI a —— 


PARAMETER NOMINAL ACTUAL 
Apogee, Statute Miles 408 429 
Perigee, Statute Miles 140 138 
Eccentricity 0.0323 0.0326 
Period, Minimum 93.5 94.1 
Inclination Angle, Degree 81.69 82.67 
Injection, Altitude, Statute Miles 140 156 
Injection Angle, Minimum 0 +0.08 
injection Velocity, ft/sec 25,852 


— TT A a rE 
TABLE 1. DISCOVERER XI! Orbital Parameters 


@ The recovery sequence was automatically initi- 
ated by the satellite programmer 26 hours, 37 min- 


utes after launch. This event occurred within range _ 


of the Kodiak, Alaska, tracking station as DISCOV: 
ERER XIII passed southward toward Hawaii on its 
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17th orbit. Telemetry received by Kodiak from the 


satellite and the capsule confirmed that satellite 
pitchdown, capsule ejection, spin, retro rocket firing, 
capsule de-spin and thrust cone ejection were accom- 
plished. Minutes later the Howaiian tracking station 
acquired the telemetry signal ond determined that 
ablative shield ejection and parachute deployment 
hod occurred. 


@ All aircraft and ships of the recovery force within 
range acquired the capsule’s RF beacon and began 
homing on the signal. No circraft was able to attempt 
recovery, but one piane did observe the capsule 
impacting in the sea. A helicopter from the “Haiti 
Victory,” one of the recovery ships, was sent to 
retrieve the capsule. The capsule was flown to Howaii 
by helicopter, transferred to an Air Force plone, and 
delivered to Washington DC. After being viewed by 
President Eisenhower, the capsule was placed on 


Public display by the Air Force. This historic object, - 


the first man-made object recovered after o sustained 
at : orbit, will become part of the Smithsonian 
Institute-s)collection of space vehicles. 

@ DISCOVERER XIII carried a diagnostic payload 

in addition to the normal recovery equipment. The 

payload contained instrumentation to determine cap- 

sule environment and the functioning of separation 


and recovery sequence events. A five chonnel telem- 
etry system was installed to transmit the data 


obtained to ihe ground stations, To assure receipt 
of ail data, a tape recorder was provided to record 
the real time events and capsule performance during 
the telemetry “blockout” period which occurs when 
the copsule re-enters the atmosphere. After a two- 
minute time delay, these stored dota were trons- 
mitted to the ground stations. The high speed of 
re-entry induces ionization over the skin of the cap- 
sule which effectively blocks telemetry transmission. 
An S-band transponder was olso provided to aid in 
tracking the capsule from ejection through recovery. 


DISCOVERER XiV 


@ DISCOVERER XIV was launched ot 1257, PDT, 
on 18 August into a polar orbit from Vandenberg 
Air Force Base. The launch was delayed opproxi- 
mately 15 minutes because the still orbiting DIS- 
COVERER XIII satellite was passing through the 
projected flight crea. THOR booster performance 
was near nominal. Separation, transmission of Com- 
mands 5 and 6, and orbital boost were accomplished 
as planned. Nominal and actual orbital! parameters 
are given in Table i. | 





Figur, 2. Cluse-up of AGENA tebicle 
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furuand equipment compartment Prius tu mating with THOR booster. 


Figure 3. DISCOVERER Xii! during 


Pre-dawn countdown on 10 August. pitor , 
fo erection (abore) aud during Servicing 


Operations following erection on launch 
pad (right). In top riew, the blinke: 
surrounding the nose cone provides air 
conditioning for capsule electrunies dur. 
ing countdown fo prevent oterbeating. 
The black dome rotruding from the 
blanket is part af the ablative shield 
which surrounds and protects the capsule 
during re-entry, 
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Figuse 4. DISCOVERER XIII daring lift-off from lundeuberg Air 
Force Bae Linech compl on 10 Augut, 


— 









Figure 3. Helicupter recorers DISCOL’. 
ERER Nill capsule jrom sea worth 
of Hauait.. Frogman NMED Fille best 
(athute) to secure recotery Retr te eap- 
sule. The capsule is veel an b, the 
helicopter winch (right) and th frag. 
man ts velurned ta the helicopter Clapp 
Photo. aftfpusts page), The capiale M 
hewn pins tu venearal frau the beds 
tapter (bettun phatn. taftfrasise prced. 
following is vetuin te the Yelutes) tnrte 


hip “Hani Vict.” 


DISCOVERER XiIll... 
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..» SEA RECOVERY OF CAPSULE 
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Figane G. Crewmen abound — ED ait- 
craft check book ow secotery cannes 
pPriur to baveess deploy ment. 


Air Force C-119 patrolling in recor ery 
Jrea north of Hawaii with capsule recor 
ery burness extended. 





.- AERIAL RECOVERY OF CAPSULE 
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| Phutragraph of capsule and parachute taken from within C-119 fuselage 
on second of tuo unsuccessful attempts at acstal recorery of DIS- 
COVERER XIV" 





Capsule being 9. 
fuselage by mem. 
ery crew’, 
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SATELLITE IN ORBIT 





SEPARATION 


SPINS 


RETRO ROCKET 
FIRING 


During its seventeenth orbit {epproximately 26 and three-quarter hours 
after lounch) the AGENA vehicle pitches nose down and capsule separo- 
tion occurs. These operations require about a minute and one half. From 
launch to capsule ejection the satellite has traveled about 444,000 miles 
in its elliptical orbit around the earth. The “cold gas” spin system operates, 
the retro rocket fives and the “cold gas” de-spin system operates. Next 
the thrust cone separates. The thrust cone contains the spin/de-spin system 
gas spheres, squib operated valves, manifolds, and exhaust jets; the retro- 
rocket; the rocket Programmer; and the S-band beacon transmitter. The 
copsule then free falls in much the same position as when it was ejected, 
Upon re-entry the capsule re-orients itself so that the ablation shield 
absorbs the intense heat of re-entry. After the two and one-half minute 
period of re-entry the parachute compartment cover is ejected and the 
chute unfolds. At this time the ablation shield, having served its purpose, is 
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DISCOVERER CAPSULE EJECTION, 
Y, AND PARACHUTE DEPLOYMENT 
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SEPARATION 





___ PARACHUTE 
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Photograph of reco: ery barness 
engaging capsule and parschute. 
taken from within C-119 fuselage 
ow the third recovery attempt. 

















DISCOVERER CAPSULE AERIAL 
RECOVERY 


After capsule ejection from the satellite and 
re-entry into the earth's atmosphere, the para- 
chute deploys. Porachute deployment occurs 
at an altitude of epproximately 55,000 feet. 
The crews of C-119 aircraft in the recovery 
zone “home” in on the signals transmitted by 
the capsule’s beacon and determine their inter- 
cept course. They have between 20 and 30 
minutes from the time of parachute opening 
until it impacts into the sea to effect recovery, 


being made (top center], the aircraft making a 
Pass on the falling capsule (above), the hook 
of the recovery gear snagging the nylon 
canopy (above right}, and the capsule being 
hauled into the recovery aircraft. From the 
time the chute is snagged until it is safely 
_ aboard requires from 15 to 20 minutes. If the 
Gircraft cannot effect recovery, surface vessels 
in the impact area attempt to recover the cap- 
sule from the sea, A flashing lite, dye markers, 
and the transmitter aid them in their search. 
Recovery of the DISCOVERER xiv capsule 
by the Hawaiian based recovery force was the 
first time in history a man-made object return- 
ing from q sustained period in Space wos 
recovered by an aircratt. 
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Technical Progress 





PARAMETER ===‘ NOMINAL ACTUAL 


Apogee, Statute Miles 428 500 | Second Stage Vehicles 

Perigee, Statute Miles : 118 117 

Eccentricity 0.037 0.046 ® Only two DISCOVERER AGENA “A" vehicles 
Period, Minimum 93.4 94.5 remain to be flown. DISCOVERER XV is at Vanden-. 
inclination Angle, Degree 796 19.6 berg Air Force Base in preparation for o September 
injection Altitude, Statute Miles 118 Ne _ launch. The remaining vehicle is at Sunnyvole for 
Injection Angle, Minimum o ~0.22 modifications incorporating the improvements from 
Injection Velocity, ft/sec — 26,150 | 


7 the lotest flight tests. 
SY ED Tc ST — 

TABLE Il. DISCOVERER XIV Orbital Parameters | 
@ Two AGENA “B’ satellites were delivered to 


e On the first pass over Kodiak, telemetry dato Vandenberg Air Force Base during August and ore 
indicated an abnormal sotellite attitude, stop indi- currently undergoing subsystem checks in the missile 
cations by the horizon scanner ond excessive con- assembly building. An additionol AGENA “B” hes 


trol gas consumption. The satellite stabilized in its 


proper attitude on subsequent passes and orbit ad’di been accepted by the Air Force and is awaiting 


shipment to Vandenberg Air Force Base. Three vehi- 


planned. | | 7 

cles have completed their test firings at Santa Cruz 
© While on its 17th orbit, the satellite programmer — Test Base and are being readied for Air Force accept- 
automatically initiated the recovery sequence. The ance inspections. 


capsule re-entered the atmosphere and its parachute 
was deployed. A C-119, one of the-airborne recov- 
ery force, homed on the CW beacon signal and visu- 
ally sighted the capsule. On the third pass, 1609 
PDT, the hooks on the special air-recovery gear 
snagged the nylon canopy. The chute and capsule 


@ Phase 2 of the Preliminary Flight Rating Tests 
(PFRT) on the XLR-81Ba-9 engine (serial number 306) 
were initiated during August. After being retro- 
fitted with flight configuration components the engine 


_were carefully reeled in and at 1623 PST were safely was installed on the Bell Test Center vertical test 
aboard the aircraft. The capsule is presently peng stand for initiation of start-stop and malfunction fests. 
analyzed at the contractor's facility, A 30-second restart firing was accomplished, but test 


TABLE III. Space FIRSTS achieved in DISCOVERER Program. 


@ The DISCOVERER is the first satellite of major © The DISCOVERER was the first satellite to be 


size fobove 1,000 pounds) orbited by the United maintained in a stable earth-referenced attitude 


States. while on orbit. 


© The DISCOVERER is the first satellite te be 


placed in orbit over the north and south pole. 
© The first man-made object ever recovered 


© The DISCOVERER was the first satellite to be ler a sustained period in space was the — 


reoriented on orbit into a programmed attitude. sule ejected from a DISCOVERER satellite. 
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data indicated a 2.75 percent shift in the power 
level. The engine was torn down for examination. 


Tests of this engine are expected to resume early in 
September. . 


@ the first XLR-81B9-9 engine (serial number 316) 
delivered with flight configuration hordweare, has 
successfully completed occeptance testing. One 
engine {serial number 317) has been hot fired but 
Operation was unstable and the power level dropped. 
Analysis disclosed that the gOS generotor venturies 
required resizing and thot the oxidizer filter was 
improperly installed, This engine is now being pre- 
pared for final acceptance testing. 


Balloon Drop Test Program 


@ The drop test program continued at Holloman 
Air Force Base with two test attempts on 4 August. 







Figuse R. Vises installed 


SEGREF 





The first balloon burst at 30,000 feet, before the 
planned drop of the Mork IV capsule, however, the 
equipment was recovered successfully. On the second 
the capsule was dropped and parachute deployment 
was sotisfactory. The purpose of these tests was io 
determine if the new parachute cover would release 
Properly during capsule deceleration. The Mark Iv 
capsule is similar to the recently recovered cap- 
sules but conteins on improved Programmer ond ’ 
other modified components. / 


Facilities 


© Acceptance of the air conditioning system modi- 
fication for the Vandenberg Air Force Base data 
acquisition and Processing building was made fol- 
lowing successful completion of an equipment test 
run, 





! slougside facilities buildings at new DIS. 
COVWERER ground St.ition at New Boston, New Hampsbire. 
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© Installation of a DISCOVERER ground station at 


the New Boston, New Hompshire, 
pleted and checked out on 17 Aug 
equipment. was started in July. 
capability for Verlort radar 


facility was com- 


The station has the 
tracking, command and 


ust. Installation of | | 
es was accepted on 2 August with the 





telemetry reception. Construction of support focilities 


is on schedule. The initial increment of suppor! facili- 


remoinder 
scheduled for completion on 7 September, 
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BOOSTER—ATLAS ICBM ; 
Weight—Wer 135,100 


Fuel, QP.) 74,900 
Oxidizer (LOX) _ 472.300 
GROSS WEIGHT {les.) 262,300 
Engine—ma.2 
Theust (ibs. vec.) Boos? 356,000 
Susteiner 82.100 
Spec. imp. {sec. vec.) Boos! 286 
Sustoiner 310 
. AGENA AGINA 
SECOND STAGE “mre "ages 
Weight— ; 
ine? 1,508 - 1,695 
Poyload equipment | 2.605 3.058 
Orbital. 4,313. 4753 
_ impulse Prepetents 6,492 12,950 
Fuel (UDMH} 
Oxsidizer (1RFNA) 

Other — ris 
GROSS WEIGHT {ibs.) 91,231 18,421 
Engine ViR81-80-5 XLRB1-B0.9 
Theust, les. (vac.) 15,600 ’ -16,000 
Spec. imp.. sec. (vec.) 277 290 
Burn Time, sec. 120 240 

Figure J. 


Artists concept of SAMOS satellite. 


Line drawing of complete flight 
vebicle (right) and detailed view of 
bisic AGENA wpper stage (left). 
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PROGRAM HISTORY | 
The SAMOS Program was included in Weapon 
System 117L when WS 1171 was transferred to 
the Advanced Research Projects Agency early 
‘in 1958. ARPA separated WS 1171 into the 
DISCOVERER, SAMOS and MIDAS programs 
_ with the SAMOS objectives based on a visual 
and ferret reconnaissance system. On }7 
November 1959 responsibility for this program 
was transferred from ARPA to the Air Force 
by the Secretary of Defense. The program was 
realigned on 11 August 1960 to emphasize 
visual reconnaissance over ferret and physical 
recovery of data over electronic readout. 


PROGRAM MISSION 


The primary mission of the SAMOS advanced 
reconnaissance system is to provide visuol and 
electronic coverage of the USSR ond its allied 
nations. Efforts include development of hard- 
ware to permit: | 
a. Verification of known targets, detection of 
unknown targets. | 
b. Location and evaluation of defenses. 
c. Evaluation of military and industrial 
strength. oo | 
d. Assessment of high-yield weapons damoge. 
e. Reconnoitering of troop movements. 


f. Location of naval forces throughout the 
world. | 

g. Determination of characteristics of enemy 
electronic emissions. 


— 


B-} 




















BOOST 








INERTIAL 
| PLATFORM 
§ COMPUTER 
















ST, | 
COMPUTER cimpaitep | _ NOSE Down “Adv. Tay, 
veneme’ | REORIENTATION * ORB, 
- QRACTION JETS — OlF Fen, 
COntro, VAL GRaviry 
: RO. 
DA Racy, 
K ° 22 MPING (Active) Whee, 
LY wi — —B we : Cy . _ 
aoe * — ee ; RCy 
pe gone goeone”” | —_ * MAIN | te tee, 7 ] — 
wr | e APOGEE OF ASCENT — / 
ATUTE MILES) foe, 
en 46 
nue * —E — 
ro MILES ‘ 
o ES as wnnes = ", 
“gw He | , ) * 
Figure 2. Typical SAMOS trajectory, launch- to-orbit, "*, 


Ferret Reconnaissance, . ; 








Figure 4. The Fervet reconnaissance syttem will gather data from electronic emissions over areas of interest. 
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| Figure 3. 

Schematic of SAMOS system 
INFORMATION in operational orbit. WV ben the 

GATHERING satellite is over the area of 

interest the sensing equipment 
is turned on (Information 
gathering). When it leaves 
the area of interest the sens- 
img equipment is turned off 
and the sensing data is proc: 
















RB ' essed (Information storage). 
* — 4 When Wel —* comes saith. 
A in range of æ ground receiv- 
TU Tuog ing station, the data will be 
, read-out mpon command vb 
4EEL processing and transmitted to 
using agencies. This process 
is continuously repeated dur- 
Sir sage ees ing the useful lifetime of the 
— / ib bol vebicle. 
ee, — | 300 MILES | | 
. J ALT. 
— TRACKING COLASUTATION INFORMATION STORAGE 
., AND INFORMATION / VISUAL AND FERRET 
PHOTOGRAPH , PROCESS | READOUT 
, STORE | 
, etc? : : — TM — 
—— ile Sis Te % Ree * bess ; 
E Visual reconnaissance... i. . ff ina ke 
— esta, Poa ae SASS. Sere pee wt > yes wen US.A. ; 3 RECORD PROCESS 
Figure 5. . | | | 
The initial visual reconnaissance program will use con- stations thru a data link. Ground electronics will recon- 
ventional photo techniques with automatic film proc- vert the signal into photo image form, with a capability 
essing and TV -type electronic image readout to ground of resolving objects 20 feet in length. 
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SUBSYSTEMS : 





| Figure 6. SAMOS concept, showing reception of commands and transmission of data 
between satellite and ground station; and subsystem functions (schematic ). 


For economical testing of components a dual- 


capability visuel and ferret payload will be flown 
on the first 3 flights. On later flights only a visual 
or ferret system payload will be carried. These poy- 
loads will be housed in the AGENA vehicle (Figure 1). 


Date collected by the visual payloads will be elec- 
tronically transmitted in the readout system or physi- 
cally recovered in the recovery system. Ferret data 
will be transmitted electronically. These, systems are 
composed of the AGENA vehicle, ATLAS booster, 


launch facilities, tracking facilities, and a commu. : 


nications and data processing network. The recovery 
system will include a re-entry capsule and a recovery 
force. 


CONCEPT 


ATLAS Series D missiles launched from VAFB will 
boost the AGENA vehicle into polar orbits. Injection 
into near-circular orbits (Figure 2) will be accom. 
plished by the AGENA vehicle rocket engine. A self- 
contained guidance system using a horizon reference 
scanner will provide altitude stabilization. As the 
satellite travels in an orbit essentially fixed in space 
the earth rotates inside the orbit (Figure 3). Each 
successive orbit is displaced laterally approximately 
23% degrees at the equator, permitting one vehicle 
to observe the entire earth in a time period depend- 
ent upon the width of the area under surveillance. 
Early versions will have a useful life of approximately 
ten days. The readout systems will have a useful life 
of four months with a design objective in certain 
configurations of one year; recovery systems will 
have a useful life of fifteen to thirty days. 


TECHNICAL DESCRIPTION 


Visual Program — Four versions (E-1, E-2, E-5 and 
E-6) of visual payloads are being developed. The 
E-1 payload is o photo component test payload 
which is combined with the F-) ferret payload. The 
E-2 photographic payload, under development by 
Eastman Kodak Company, includes a camera, film 
processor, and electronic readout equipment. The 
E-5 recoverable system designed by Lockheed will 
retain the exposed film and the 66-inch focal length 
camera developed by Itek Corporation. The E-6 pay- 
load is a medium resolution, general area coverage, 
photographic recoverable subsystem being devel- 
oped as an alternate to the E-5. The E-6 is now in 
the source selection phase. 


Ferret Program —Ferret payloads are being devel- 
oped on a progressively more advanced basis from 
R&D (F-1) to advanced systems (F-4). Although only 
the F-1 and F-2 are included in the flight test sched- 
ule. The F-2 all-digital, general coverage payload 
will use superheterodyne scanning receivers in con- 
junction with directional! antennas, an analog to 
digital converter and tape recorders {for storage). 
A programmer will be used to contro! read-in over 
areas of interest and readout over tracking stations. 
The F-3 payload will use similar receivers with stop- 
scan capability and controllable antennas added. 
Recording of the actual signal intercepted (rather 
than the digital representation) will be possible with 
o bandwidth up to é6mc. A complex programmer will 
permit satellite search of a given area or frequency 
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VEHICLE 


CONFIGURATIONS | ATLAS "D'/AGENA "A 





SAMOS Launch Schedule 


Monthly Progress——-SAMOS Program 
Technical Progress | 


Second Stage Vehicles 


© The second stage vehicle for the first SAMOS 
flight has undergone systems tests throughout the 
report period at Vandenberg Air Force Base. The 
fests were successfully concluded on 17 August fol- 
lowing o simulated launch. Late equipment deliveries 
and the requirements for full-scale RF interference 
check (because of the DISCOVERER XII horizon scan- 
ner problem) resulted in rescheduling the on-stand 
date from 19 August to 2 September, This revised 





Fieme 7. The AGENA “A” 
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ATLAS "D'/AGENA "B" 








on-stand date is compatible with the requirement of 
not installing the AGENA until after completion of 
the ATLAS booster flight readiness firing (FRF). The 


_ ATLAS FRF was successfully completed on 23 August. 


Launch of the first SAMOS flight is now scheduled 
for 4 October. This date will permit the telemetry 
ship Pvt. Joe E. Mann to return on station, following 
its support of the DISCOVERER recovery operation. 


@ The two remaining SAMOS AGENA “A dual 
payload satellites are Proceeding through modifica- 
tion and checkout in the system test area. These 
vehicles are @pproximately six-to-eight weeks behind 
schedule. This delinquency was caused by late deliv- 
ery of flight and space airborne communications 








tebicle for the first SAMOS Aight undergoing 


auxiliary Power subs stem checkout at Vandenberg Ais Force Base The 
Text fixture on the extreme left is used in checking the satellite’; sarestial 


reference unit, The inertial scfereuce unit and the horizon scanner provide 


the attitude velerence for the AGENA flight control I}stem. 








SSOneT: 


equipment, the one month duration strike, and the 
decision to incorporate engineering changes in the 
systems test area which were formerly programmed 
for Vandenberg Air Force Base. This change was 
made in the interest of decreasing the time required 
for the missile ossembly building phase of prelaunch 
Operations. Although there are no airborne com- 
munications equipment delinquencies at this time, 
Previous delays have made schedule recovery almost 
an impossibility. 

© The stacking of major components for the first 
AGENA "B” (single poyload) vehicle was completed 
on 23 August. The vehicle has now entered the fincl 
assembly phase of manufacture. The XLR81-Bo-9 
engine (45:1 area nozzle ratio} wos received in mid- 
August. Delivery has also been mode of the guid- 
ance control system inertial: reference package ond 
its associated electronic items. 


— — 


—2 
aml 
— | 
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Visual Reconnaissance Systems 


Visual Reconacissonce Systems payloads ore being developed 
in @ minimum number of configurations to ottain readout ond 
recovery mission objectives. The design and purpose of eoch 
configuration is os follows; 
Readevt: 
E-]—-Component Tes? Payloads 
E-2—Steerable Reconnaissance Payload 
{with 20-feot ground resolution) 


Recevery: 


E-S—High Resolution, Steerable, Recoverable Payload 
(with 5-foet ground resolution) 
E-6—Medium Resolution, General Ares Coteroge, Recov- 


erable Payload {with of leas! 10-feot ground rese- 
lution) 


Payloads 


E-1 Payload—Checkout and testing of the E-1 pay- 
load continues to proceed on schedule at Vanden- 
berg Air Force Base. 


E-2 Payload—Final assembly of the E-2 payload for 
the fourth SAMOS flight was completed during the 
report period. Subsequent functional testing of the 
completed payload has resulted in modifications to 
‘the processor web feed system. Eastman Kodak is 
expending maximum effort to incorporate these 
improvements with a minimum delivery schedule slip- 


Figure 8. Stacking or premating of the 
major components of the AGENA "B" 
rebicle Vis? the fourth SAMOS flight. 
This rehicle bas twice as much propel. 
lant capacity as pretions vebicles and uill 

¢ flown carrying aw E-2 parload. Fol- 
lowing this operation. the AGENA sire. 
tural assentblies ave mounted borizontalls 
in a stand for install tion of the engine 
and other flight components. 


an ShaneT- 
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page. Delivery of the payload is not expected until | 


mid-September. 


E-5 Payload—Design releases for the full-scale test 
models of the E-5 recovery capsule have been com- 
pleted ond fabrication of the initiol test articles is 
progressing sotisfactorily. A thermal model of the 
E-5 payload, for testing in the high altitude tempera- 
ture simulator, was completed during the month. 
Delivery of this thermal model is programmed for 
early September. | | 


© Wind tunnel tests for the purpose of confirming 
the E-5 recovery capsule basic gerodynamic con- 
figuration are essentially complete. The force oseillo- 
tion tests at Langley Field, to determine dynamic 
stobility characteristics in the 2.3-5 Mach range, 


were completed on 10 August. Tests in the transonic _ 


range are scheduled to begin in early September. 


@ Preparations are continuing for the shock tunnel 
tests at high angles of attack and low Reynolds num- 


bers to be conducted at the Cornell Aeronautical 
laboratories. These tests are programmed to begin 
on 3 October. The aerodynamic/thermodynamic 
tests of the abiative hea! shield, originally scheduled 
to begin at the Avco Corporation in early August, 
have been delayed because of technical difficulties 
with the test facilities. | 


@ Two Recovery Equipment Test Units (RETU) tests 
have been conducted at Edwards Air Force Base. 
The purpose of these tests was to determine the E-5 


capsule drag and oscillation characteristics during 


retrieval into the recovery aricraft. Because the RETU 
was lost during the deployment phase, neither test 
was completed. Some data were obtained and are 
currently being evaluated. 


@ Test results of the stability and rate of descent 
characteristics of a single main parachute versus a 
clustered main chute configuration are still being 
evaluated. Based on visual observation of tests com- 





Figure 9. Model 1604 computer installation in the Vandenserg Air Forte 
Bine data acquisition and processing building. This bigh steed computer 
reespectally well adapted tu the seal time operations 14 guited sn satellite 
Progsam. A amile computer installation is located at the Satcllite Tost 


Ce Rie . 
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pleted to date at E! Centro, California, the single 
chute sysiem appeors more desirable from the sta- 
bility standpoint. Structural integrity tests of the E-5 
_ Stabilization chute were initiated late in August. 


Ferret Reconnaissance System | 


Ferret Reconneissonce System poylecds are being developed 


in © minimum of configurations. The desigotion and purpose | 


of each configuration is 03 follows: 
F.-1——Component Tes! Payloads 
F.2.—Digital General Coverage Payloods 


F-J——Specific Mission Payloods-— 
Anolog signal recording — 


F-3—-Specific Mission Poyloads—Anelog signe! recording 
Payload 


F-1 Payload—Checkout and testing of the F-1 pay- 
load is proceeding on schedule at Vandenberg Air 
Force Bose. 


Ground Support Equipment 


@ The installation and checkout of Point Arguelio 





Pad No. } ground support equipment hos been com- 
pleted, with minor exceptions. These will have no 
effect on the launch schedule. The ATLAS flight 
readiness firing on 23 August demonstrated the 
readiness of the ATLAS ground support equipment. 


| “Facilities 


@ The architectural and engineering phase of the | 


modifications to accommodate an R&D date process- 
ing facility in the satellite test center is complete. 
Construction of the required changes is scheduled to 
begin in early September. Approximately 70 percent 
of the equipment to be installed in the data process- 
ing facility is on hand. The over-all effort to have 
this facility ready by mid-September is progressing 
satisfactorily. | 


@ The contract for construction of the Point Arguello 
diesel generotor building was ewarded on 29 August. 


@ Design of the Vandenberg Air Force Base helium 
unloading and storage facility has been initiated 


_ with final design review scheduled for 9 September. 
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SECOND STAGE 


Weight-— 
inert 
Poylead equipment 
Orbitel 4,780 3,404 
impulse Propelionts 6,423 12,950 
Fuel (UDMH) 
Onxidizer (IRFNA) 

Other 606 758 
GROSS WEIGHT (lbs.} 11,809 17,112 
Engine YiRB1-B0-5 XiRB1-Be-9 
Thrust, ibs. (vec.) 15,600 16,000 
Spec. Imp., sec. {vac.) 277 290 
Burn Time, sec. 120 240 


Restort Provisions No | Yes 


He Bottle (Propellant 


Pressurization) VHF/UHF 


Hydraulic Package Command amenne 


N, Bottle 
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SOOSTER—-ATLAS ICBM 
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Engine—MA-2 
Thrust {ibs. voc.) Boost 
Sustoiner 
Spec. imp. {sec. vac.) Boost 


MIDAS, Configuration fl, AGENA “B” Satellite 


Sustainer 


WDLPM.-4-234 





. 172,300 


s + * 
——— 








AGENA 
VEHICLE 


13,100 
74,900 


262,300 


356.000 
82,100 
286 
310 








ENTER ELLIPTICAL ORBIT 
PERIGEE OF 4 


COAST ELLIPSE ~*~ we 
7 
7 
AGENA — 














—— 
“Ra > * uF we — 
—⏑⏑— ret ee. , 
—E A Ot. ted SO 

F Pa! eS ae. ae, wr,".- oil 

* Sistemi 8* nei A —* 

Si. aid. Piet ay 78 

— — / 


Figure 2. | 
—— trajectory for flights 3 and subsequent. From gxidance system, with horizon scanner, provides attitude, 


‘boost through separation guidance and control is provided velocity and directional control to establish the orbit and 
by the ATLAS radio inertial system. The AGENA inertial vebicle orientation. | 





PROGRAM HISTORY 


The MIDAS Program was included in Weapon 
System 117L when WS 117L.was transferred 
to the Advanced Research Projects Agency. 
ARPA subsequently separated WS 1171 into 
the DISCOVERER, SAMOS and MIDAS Pro- 
grams, with the MIDAS objectives based on 

on infrared reconnaissance system. The 
MIDAS (Missile Defense Alarm System) Pro- 
gram was directed by ARPA Order No. 38, 
dated 5 November 1958 until transferred to 
the Air Force on 17 November 1959. A ten 
launch development pian for MIDAS (WS- 
239A) has been approved. Additional author- 
ization has been obtained to utilize two DIS- 
COVERER flights (designated RM-1 and RM-2) 
to carry background rediometers in support 
of MIDAS. 





Figure 3. | | _ 
Proposed MIDAS system. Four satellites spaced equidistant in each 
of two orthogonal planes at 2,000 n.m. altitude. Provides maximum 


coverage of USSR with minimum number of satellites. 
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Orbiting satellites detect infrared radiation emitted 
by Sorset ICBM's in powered flight. Data telem. 
etered instantaneously to MIDAS Control Center 
via far north readout stations. Decoded data seresl 
approximately the number of missiles launched and 
aunch location, direction of travel and burning 
characteristics, Probabilities of less thaw 1.00 on 
abore map indicate the probability of at least 
one MIDAS satellite detecting an ICBM launch. 
Probabilities of 1.00 indicate that move than ene 
MIDAS satellite will always be in position to detect 
an ICBM launch. These figures ase based on peo- 
metric considerations of the family of satellites and 
ground readout station locations. 






- TECHNICAL HISTORY 


The MIDAS infrared reconnaissance payload is engi- 
neered to use a standard launch vehicle configuro- 
tion, This consists of an ATLAS missile as the first 
stage and the AGENA vehicle, powered by a Bell 
Aircraft rocket engine as the second, orbiting stage 
(Figure 1). The final configuration payload weight 
will be approximately 1,000 pounds. | 


The first two of the ten R&D flights used the AGENA 


"A" and ATLAS “D” vehicle programmed to place 


the payload in a@ circular 261 nautical mile orbit. 
Subsequent R&D flights will utilize the ATLAS D / 
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AGENA “8” configuration which will be programmed | 
to place the payloed in a cireular 2,000 nautical mile 
polar orbit. 


MIDAS I, launched in February 1960, did not attain 
orbit becouse of a failure during ATLAS/AGENA 
separation. 


MIDAS IU, launched in May 1960, was highly success- 
ful. Performance with respect to programmed orbital 
porameters was outstanding. Useful infrered data 
_were observed and recorded. 
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Figure 5. 

Semplified version of ground presen- 
tation system (left) for display of 
— reconnaissance date. The 
data is displayed on a TV monitor 
with a map overlay. The chart below 
shows data flow from the readout 
stations to decision-making agencies. 
The MIDAS Control Ce or 
other using agencies having a corve- 


Seer lated ground stabilized display, can 
—8 deteæermine when an actual at 


been launched. 


DEPARTMENT OF DEFENSE 


] MIDAS TRACKING 2) 
| CONTROL CENTER 
READOUT STATIONS 


SPACE VEHICLE NETWORK © 


CONCEPT 


The MIDAS system is designed to provide 
continuous infrared reconnaissance of the 
Soviet Union. Surveillance will be con- 
ducted by eight satellite vehicles in accu- 
rately positioned orbits (Figure 3). The area 
under surveillance must be in line-of-sight 
view of the scanning satellite. Mission capa- 
bilities are shown in Figure 4. The system is 


designed to accomplish instantoneous read- 


out of acquired dota by at least one of 


three strategically located readout stations. 
The readout stations transmit the data 
directly to the MIDAS Tracking and Con- 
trol Center where it is processed. !t is then 
displayed and evaluated in the MIDAS 
Operations Center (Figure 5). If an attack 
is determined to be underway, the intelli- 
gence is communicated to o central Depart- 
ment of Defense Command Post for relay to 
the President ond afl notional retaliatory 
and defense agencies. 


MIDAS ALARM EMPLOYMENT 
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It is anticipated that assembly of this vehicle will ao 
completed on schedule. 


infrared Scanner Units 


infrared sconner units for flights 3, 4, ond 5 ore being monv- 
factured by Boird-Atomic, tnc., ond for flights 6, 7 ond 8 by 
Aerojet-General Corporation. 


@ Delivery of the initia! Baird-Atomic, Inc., infrared 
detector payload has been made. This prototype 
unit is undergoing tests at the Lockheed facility. The 
flight peyload for the third MIDAS launch is now 
scheduled for delivery in early September. This 
represents a two week schedule slippage. 


@ the delivery dates for the two Baird-Atomic, Inc., 
ground readout units have been established os 8 and 
22 September. These schedule slippages, caused 
by delays during systems tests, will have no effect on 
flight schedules. 


Facilities 


© Authorization has been gronted to proceed with 
the establishment of a satellite tracking station in 
Africa. The primary function of this station will be to 
record AGENA “B” second-burn performance data. 


_ A portable van installation will be utilized to support 


the third MIDAS flight scheduled for February. The 
ANR siting teom has selected the location for this 
station. The design criteria were completed by 
AFBMD end supplied to AMR during August. 


© Completion of facility design criterio for the 
United Kingdom Readout station is scheduled for 
October. Design will be initiated by the Third Air 
Force following receipt of criteria and approval to — 
proceed from Hq USAF and USAFE. | 


@ Initial studies ore underway for modification of 
the New Boston, New Hampshire, data acquisition 
and processing building to accomodate MIDAS 
equipment. | 
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The DISCOVERER Progrom consists of the design, 
development and flight testing of 37 two-stage | 


vehicles, using the THOR IRBM as the first stage 
booster and the AGENA as the second stage, satellite 
vehicle. The program was established early in 1958 
under direction of the Advanced Research Project's 
Agency, with technical management assigned to 
AFBMD. On 14 November 1959, program respon- 
sibility was transferred from ARPA to the Air Force 
by the Secretary of Defense. Prime contractor for the 
Program is Lockheed Missile and Space Division. 
The DISCOVERER Progrom will perform space 
research. in support of the advanced military recon. 
. Haissance satellite programs. | 


PROGRAM OBJECTIVES 


{a) Flight test of the satellite vehicle airframe, pro- 
pulsion, guidance and control svstems, auxiliary 
power supply; and telemetry, tracking and com- 
mand equipment. 


(b 


Attaining satellite stabilization in orbit. 


Obtaining satellite internal thermal environment 
data. 


a 


le 


(d 


eon 


Testing of techniques for recovery of ° copsule 
ejected from the orbiting satellite. 


— ⸗ 


le) Testing of ground support equipment and devel- 


opment of personnel proficiency. _ 


(f) Conducting bio-medical experiments with mice 
and small primates, including injection into orbit, 
re-entry and recovery. 


PROGRAM SUMMARY 


Early launches confirmed vehicle flight and satellite 
orbit capabilities, developed system reliability, and 
established ground support, tracking ond date acqui- 
sition requirements. Later in the Program, biomedical 
and odvanced engineering payloads will be flight 
tested to obtain support date for more advanced 
space systems programs. DISCOVERER vehicles are 
launched from Vandenberg Air Force Base, with 
overall operational control exercised by the Satellite 
Test Center, Sunnyvale, California 


Tracking and commend functions are performed by 
the stations listed in the Table on page A-4. A history 
of DISCOVERER flight to date is given on page A-S5, 
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SECOND STAGE 


Weight 
inert 


Paylood equipment 


Orbital 


Impulse propelionts 


Other 

TOTAL WEIGHT 
Engine Model 

Theust-ibs., voc. 


Spec. tmp.-sec., vac. 


Burn time-sec. 
THOR BOOSTER 
Weight—Dry 

Fuel 
Oszidizer (LOX) 


GROSS WEIGHT (tbs,} 


Thewst, Ibs. (S.1,) 


Spec. Imp., sec. (S.t.) 


Burn Time, sec. 





-—-YURG1.Be.5 


1,328 
887 
2,215 
12,950 
Cit 
15,676 
XLRB)-Bo-7 
- 1$,600 


OM-18 
6.950 


33.700 


68.200 
108.850 
MB-3 


Block 1 


152,000 
247.8 
163 


16,000 





AGENA 
, sage 


1.346 

915 

2,236 

12,950 

__ Sit 

15,722 
XLR81-Ba-9 


290 
240 


DM-21 


~ 6,300 


33,700 


68.200 


108,400 
MB-3 
Block 2 
167,000 
248.3 
148 





Telemetry ships ore positioned as required by the 
specific mission of each flight. Figures 2 and 3 show 
@ ftypicol launch trajectory from Vandenberg Air 
Force Bose, ond figure 3 shows schematically c typ- 
ical orbit. An additiona! objective of this program is 


the development of a controlled re-entry and recov- 


ery capability for the payload capsule (Figure 4). 
An impact area has been established near the 
Hawaiian Islands, and a recovery force activated. 
Techniques have been developed for aerial recovery 
by C-119 aircraft and for sea recovery by Novy 
surface vessels. The recovery phase of the program 
hos provided advances in re-entry vehicle technol- 
ogy. This information will be used in support of more 
advenced projects, including the return of o manned 
satellite from orbit. 


_ FLIGHT VEHICLE 

The three versions of flight test vehicles used in the 
DISCOVERER Program are defined in the launch 
schedule shown on page A-5. Specifications for the 
two THOR configurations and three AGENA configu- 
rations used are given on page A-1. | 


AGENA VEHICLE DEVELOPMENT 

The AGENA vehicle was originally designed by the 
Air Force as the basic satellite vehicle for Advanced 
Military Reconnaissance Satellite Systems Programs. 
Bosic design was based on use of the ATLAS ICBM 
as the first stage. ATLAS trajectory characteristics and 
the stringent eccentricity requirements of the 
odvonced programs led to the selection of a guid- 
ance system suited to achieving orbital injection in a 
horizontal attitude. As o resulf, an optical inertial 
system was developed for vehicle guidance and a 


SAMOS and MIDAS 
AGENA VEHICLE 








TORQUE | 
WHEEL PACKAGE 


CONTROL ; 
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HORIZON 
. SENSOR 

PAYLOAD . i 


A.2 


PERFORMANCE 


CAPABILITIES 


ALTITUDE 
200~ 20,000 MILES 
ATTITUDE 


ROLL - 01 DEGREE 
PITCH = 01 DEGREE 
YAW —1 DEGREE 


SECRET 





gos jet system for orbital attitude control. An urgent 
need for attaining higher altitude orbits resulted in 
development of the AGENA “B” versions. The YLR8 1} 
Ba-5 version of the LR81-Ba-3 engine (Bell Hustler 
engine developed for B-58 aircraft) is used on 
AGENA "A” vehicles. The YLR81-Ba-5 version of this 
engine was developed to provide increased perform- 
ance through the use of unsymmetrical di-methy! 

hydrazine (UDMH) fuel instead of JP.4. | 


Early AGENA “B’ vehicles will use the YLR81-Ba-7 
version of this engine. The majority of AGENA “B’ 
vehicles will use the XLR81-Ba-9 engine incorporating 
c nozzle expansion ratio of 45:1, and providing a 
further increase in performance capobility including 
engine restart and extended burn capability. 


DISCOVERER / AGENA 





LINES OF SIGHT-—HORIZON SENSING 
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FLIGHT PATH 
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GROUND SUPPORT FACILITIES 








Facility .  Equipment* Flight Function 
Satellite A Over-all control, convert tracking stations data to obtain a pre- 
Test Center dicted orbit and generate subsequent ephemerides issue acqui- 


sition date to tracking stations for subsequent passes, predict 
recovery dota. | - 


Vandenberg AFB | BCDEFGHIJK Launch, ascent and orbital tracking, telemetry reception, trajec- 
| tory measurements including time to ignite second stage. 


Point Mugu BCDEFGHIJKL Ascent tracking and telemetry data reception, transmits com- 
| mand to ignite and shut down AGENA (via guidance computer). 


Telemetry Ship | DF Final stage ascent tracking and telemetry data reception. 
(Pvt. Joe E. Mann) 


New Boston, BDEFGHIIJK Orbital tracking and telemetry dota reception. 
New Hampshire 
(tracking station) 


Kodiak, Alaska BOEFGHIJK Orbital tracking and telemetry data reception, including first pass 
(tracking station) | acquisition, recovery copsule ejection and impact prediction. 
Kaena Point, BCDEFGHIJK Orbital tracking and telemetry data reception. 

Oahu, Howaii | 


s 


(tracking station) 


Hickam AFB Over-all direction of capsule recovery operations. 
Oahu; Hawaii ; 


ee 


*Equipment 

A. 2 UNIVAC 1103-A digitel computers H. Plot boords for radar ond TLM-18 tracking dete 
B VERLORT (Modified Mod JI) rodor . |. Conversion equipment fer teletype transmission of radar, 
C. TLM-38 self-tracking telemetering entenne TUM-18 cad doppler tracking data in bincry formet 

D. Tri-helix antenae | 3. Acquisition pregrammer for pre-cequisition direction of 
E. Doppler range detection equipment catennes ; — 

F. Telemetry tepe recording equipment K. Ground commend to satellite trensmission equipment 

G. Telemetry decommutotors for reel time deta presentotion L. Guidence computer 
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6l 
Launch - : a[F Jula|m]s]s]a/s[o]n]o 4 | u]a}ul | sfa]s|o[n]o}o]e|mfalu| v|s)als SJON|O} 
- Schedule .. REAR ee iE SHEENE bik 
n⸗e ꝓ o — 

+ Vehicle db —1444 


Configurations 


A. THOR—DM-18 / AGENA “A* B. THOR—DM-21 / AGENA "B” C. THOR-DM-21 / AGENA "B’ 





MB-3 Block 1 / XLR81-Ba-7  MB-3 Block 2/ XLR81-Ba-9 
@ Attained — successfully, =~ A Failed to attain orbit. 
“light —s 
ar a — — Hight Dete — no 
0 Oly © 160 214 1959 AGENA destroyed by malfunction on pad. 
| — THOR refurbished for use om figh: XII. 
' 1022 163 28 February — orbit successfully. Telemetry received for 514 seconds after 
ift-o 
it 1018 = 170 123 aApeil Attained orbit successjully. Recovery capsule ejected on 17th oÊbit 
was not recovered. All ebjectires except recovery successfully achieved. 
Hi 1020 174 3 June Launch, ascent, separation, coast and orbital boost successful. Failed 
| to achieve orbit because of low performance of satellite engine. 
Vv 1023 179 25 June Same as DISCOVERER III. a 
V 1029 192 13 August All objectives successfully wihicred: except capsule recovery after 
| ejection on 17th orbit. | 
Vi 1028 200 19 August | Same as DISCOVERER V. 
Vil 1051 206 _ 7 November | Attained orbit successfully. Lack of 400-cycle power prevented sta- 
| | | bilization om orbit and recovery. 
Vill 1050 212 20 November Attained orbit successfully, Malfunction prevented AGENA engine 
shutdown at desired orbital velocity. Recovery capsule ejected but 
3 | not recovered. 
ix 1052 218 4 February 1960 THOR shut dows prematurely. Umbilical cord mast did not retract. 
Quick disconnect failed, causing loss of helium pressure. 
X 1054 2223 169 February THOR destroyed at T plus 36 sec. by Range Safety Officer. 
XI 1055 234 18 April Attained orbit successfull). Recovery capsule ejected om 17%h orbit 
was not recovered. All objectives except recovery successfull). 
achies ed. 
xi 1053 160 29 June Launch. ascent. separation, coast and orbital stage ignition were 


success}ul. Failed so achieve orbit because of AGENA attitude 
during orbital stage boost. 


Xi 1057 231 10 August Attained orbit successfully. Recovery capsule eiected on 17th orbit. 
Capsule was reco: eved after a water impact with negligible damage. 
All objectives except the airborne recovery were successfully achier ed. 


XIV 1056 237 18 August Attained orbit successfully. Recovery capsule ejected om the 1756 orbis 
. aud was successfully vecovered by the airborne force. All objecti: es 
| | successfully achiet ed. 


XV 1058 246 13 September Attained orbit successfully. Ejection and recovery sequence were 
normal. Capsule impact occurred south of the vecorery forces: located 
bus lust prior to berng retrieved. 
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MONTHLY PROGRESS—piscovencp Program 


Flight Test Progress 


DISCOVERER xy 


° DISCOvERER xy was launched from Vandenberg 
Air Force Base at 15 15 PDT on 13 September and 
woꝛ successfully injected into polar orbit. Two-thirds 
of the sotellites launched in the DISCOVERER Pro. 
gram have Gttoined orbit. THOR booster trajectory 


integrator command. A comparison of Programmed 
ond actual orbital parameters is shown in Table .I. 


PARAMETER _NOMINAL ACTUAL 
Azimuth, degree 172.0 175.2 — 


Perigee, statute miles 120 129 
Apogee, statute miles 410 478 
injection Angle 0 ~0.2 
Eccentricity 0.037) 0.04 


Period, Minutes | 93.44 94.2 
TABLE |, DISCOVERER XV Programmed 


_ Orbitel Parameters - 


but, because of o loss of contro} 993, the pitch-down 
Prior to ejection was not accomplished. As o result, 
' the capsule impacted about 1,000 miles south of the 
impact point Predicted prior to capsule ejection. Sub. 
sequent analysis indicates that the roll rote OYTO was 
not properly restraining the rate of Satellite roll 
movements to the proper frequency. This caused the 
satellite to roll between limits foster than normal end 
resulted in higher than normal contro} 9°95 expen. 
diture. 


* The capsule descent was tracked by the Howdiian 
tracking station unti re-entry; a computer run of this 


data resulted in g revised impact Point prediction. 


Aircraft and the recovery ship “Dalton Victory” were 
dispatched to the impact Grea. The firss circraft to 


at 2105 POT and @ second aircraft sighted it thirty 


minutes later. Marker beacons, Strobe lights, smoke 


bombs and cluminum dye were cropped to mark the 
Grea. On the morning of the Sth, a Coast Guerd 
omphibion arrived but did not land because of rough 


S€0s. Because of deteriorating weather ond sea con. | 


ditions, o Pian to drop Porachutists and ¢ raft was 
obendoned. 





AS 





e At 1115 POT on 15 September electronic contact 


was lost. Fifteen minutes later, the circrafs lost sight 
of the capsule which was then listing and riding low 
in the water. The Capsule was no $e€€A again 


although the search continued throughout ISendi6. 


September, 


DISCOVERER XVI 
© DISCOVERER xy; is scheduled for launch from 


Vandenberg Air Force Base in October. This will be | 


the first AGENA “ge vehicle to be launched, Vehicle 


launch ped. The AGENA "pe is an improved version 


of the AGENA “A” containing integral Propellont 


tanks which form part of the satellite skin ong having © 


double the propellant capacity. 


© - The increased Payload copability of the AGENA 
B will permit use of extra botteries ond contro! 
99S required for two, three and four day intervals 
between leunch and capsule recovery. The recover. 
able payload js similar to those flown on DISCOv. 
ERER XIV and XV. The ascent Parameters for AGENA 
“BY” DISCOVERER sotellites are markedly differen} 


of predicted Pcrameters for DISCOVERER xy and 


DISCOVERER XVI are shown in Table II. 


DISCOVERER OlSCOveEnse 
XVi 
(AGENA “A"UAGENA “gy 





ASCENT PARAMETERS 
THOR Burnout Time, 

seconds from liftoff 163 163 
THOR Velocity at Burnout, | | 7 

fps 13,660 — 10,610 
AGENA Ignition Time, 

seconds from littott | 269 237 
AGENA Burn Time, seconds 117 2a40 
Injection Velocity, fps 26,032 25,964 
ORBITAL PARAMETERS 

Apogee, statute miles 410 426 

Perigee, statute miles 120 130 
Eccentricity | 0.0371 9.035 
Inclination Angle, degree 79.63 81.83 
Period, minutes 93.44 93.5 


TABLE j). Comparison of Ascent and Orbital 
Parameters for AGENA “a” and AGENA “p- 
| Satellites | | 
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Technica] Progress 
Second Stage Vehicles 


© The results of an investigation into system and 
equipment performance on DISCOVERER XV were 
presented on 20 September. The presentation 
included analysis of the various problem areas 
encountered; action taken to improve test procedures, 
inspections and equipment specifications; and action 
to incorporate improvements in DISCOVERER XVI. 


© The XLR-81Ba-9 engine (serial No. 307) wos 
fitted with o new thrust chamber and subjected to o 
full duration calibration run. The 240 second firing 
was completed without appreciable nozzle throat 
erosion, using a titanium uncooled extension which - 
hed previously completed a five day humidity test. 
The nozzle extension was in excellent condition fol- 
lowing the firing. This test completed the Preliminary 
Flight Rating Test for this engine which is now being 
prepored for re-acceptance inspection prior to ship- 
ment to Arnold Engineering Development Center for 
reliability testing. ; 
Figure 2. Air Fovce technicians adjusting 
electronic checkout equipment during 
flight control checkout of an AGENA 
vebicle. This activity is taking place in 


the Vandenberg Air Force Base missile 
assembly building. 


Figure 3. Céange-orer from AGENA "4° 10 AGENA "B” ia the missile assembly building at 
bandenberg Air Force Base. The AGENA “A” on the right. is DISCOVERER XV’ which was 
dauneted on 13 September. One more AGENA "A" remains to be flown. Ow the left is the 
—AGENA "B” sebicle scheduled fur launco in October as DISCOVERER X1'I. 
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AGINA AGENA 





SECOND STAGE ormre mee 
Weight 
: Inert 1,534 1,763 
Poyload equipment 3.246 1.641 
Orbito! 4780 3.404 
impulse Propellents 6,423 12,950 
Fuel (UDMH) 
Oxidizer (IRFNA) 
Other 606 758 
GROSS WEIGHT (Ibs.} 11,809 17,112 
Engine VURBI-Bo-5 — XLR81-86-9 
Theust, Ibs. (vac.) 15,4600 16,000 
Spec. imp., sec. (vac.) 277 290 
Burn Time, sec. 120 240 
Restor! Provisions No Yes 
H, Bottle (Propeltent | e e 
Pressurization) : hak A 








Hydraulic Package ommend Antenna 


N, Bottle 






“S$” Band Beacon 
AGENA 


fa | — 
Fuel Tank 4 im 
ATLAS 


"GC" Paylood 








—— Solar Arra 
7 infrared Sensor System 


Main Engine 


BOOSTER—-ATLAS ICBM 


Weight—Wet 15,100 
MIDAS, Configuration Il, AGENA "B" Satellite Fuel, RP-1 74,900 
Onidizer (10x) 172,300 
: GROSS WEIGHT {ibs} ~ 262,300 
Engine—MA.2 . 
Thevs! (lbs. voc.) Soost 356.000 
Sustoiner 82.300 
Spec. imp. (sec. vac.) Boos: 286 


Sustoiaer 310 
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Figure 2. | | 
Launch-to-orbit trajectory for flights 3 and subsequent. From gxidance system, with horizon scanner, provides attitude, 
boost through separation guidance and control is prosided velocity and directional control to establish the orbit and 


by the ATLAS vadio inertial system. The AGENA inertial vebicle orientation. 





PROGRAM HISTORY 


The MIDAS Program was included in Weapon 
System 117L when WS 117L wes transferred 
to the Advanced Research Projects Agency. 
ARPA subsequently separated WS 1171 into 
the DISCOVERER, SAMOS and MIDAS Pro- 
grams, with the MIDAS objectives based on 
an infrared reconnaissance system. The 
MIDAS (Missile Defense Alarm System) Pro- 
gram was directed by ARPA Order No. 38, 
dated 5 November 1958 until transferred to 
the Air Force on 17 November 1959. A ten 
launch development plan for MIDAS (WS- 
239A) has been approved. Additional author- | 
ization has been obtained to utilize two O1S- 
COVERER flights (designated RM-1 and RM-2) 
to carry background radiometers in support 
gh : of MIDAS. 











Figure 3. : | 

Proposed MIDAS system. Four satellites spaced equidistant in each 
of two orthogonal planes at 2.000 n.m, altitude. Provides maximum 
coverage of USSR with minimum number of satellites. 
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CONDITIONS: 


2.000 a.m. altitude 
Two orthogonal polar 
; erbital piones, four 
600 equi-spaced sotellites 
in eoch plone. 
Reedout Stetions 
_ United Kingdom 
North Atlantic 
Nerth Pacific | 


attitude, 





rbit and 
— Figure 4. | 
" Orbiting satellites detect infrared radiation emined 
by Sorset ICBM's im powered flight. Dats telem- 
etered instantaneously to MIDAS Control Center 
tia far worth readout stations. Decoded data reveal 
approximately the number of missiles launcned and 
‘launch location. divection of travel and burning 
characteristics, Probabilities of less than 3.00 on 
the above map indicate the probability of at least 
ene MIDAS satellite detecting an ICBM lauuch. 
Probabilities of 1.00 indicate thut mere then ene 
MIDAS satellite will always be in position to detect 
an ICBM launch. These few are based on geo- 
metric considerations of the family of satellites and 
ground readout station locations. | 
Neapon | 
nsferred 
Agency. 
17L into 
‘(AS Pro- 
ased on 
em. The 
em) Pro- · | a | 
No. 38, | TECHNICAL HISTORY 
‘erred to a | 
9 Aten The MIDAS infrared reconnaissance payload is engi- AGENA “B” configuration which will be programmed 
as (WS- neered to use a standard faunch vehicle configura- to place the payload in a circular 2,000 nautical mile 
st author- tion. This consists of an ATLAS missile os the first. polar orbit. 
two DIS- stage and the AGENA vehicle, powered by o Bell | | 
nd RM-2) Aircraft rocket engine as the second, orbiting stage MIDAS |, launched in February 1960, did not attain 
> support (Figure 1}. The final configuration poyload weight orbit because of a failure during ATLAS/AGENA 
will be approximately 1,000 pounds. seperation.. 
The first two of the ten R&D flights used the AGENA MIDAS Il, launched in May 1960, wos highly success- 
A and ATLAS “D” vehicle programmed to place ful. Performance with respect to programmed orbital 
the paylood in a circular 261 nautical mile orbit. parameters was outstanding. Useful infrared date 
Subsequent R&D flights will utilize the ATLAS “D’’/ — were observed and recorded. 
pupae wou. secret 


. 
7 





Figure 5. | 

Simplified version of ground presen. 
bation system (left) ie display of 
infrared vecomnaissance dala. The 


with a map overlay. The chart below 
_ shows data flow from the readout - 
| Sations to decision-mahin agencies. 
The MIDAS Control enter, or 
other using agencies having a corve- 
lated ground stabilized display, can 
determine when an actual attack bat 
been launched. 4 
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CONCEPT 


data is displayed on a TV monitor — 


The MIDAS system is designed to provide 
| continuous infrared ‘reconnoissance of the 
Soviet Union. Surveillance will be con- 
ducted by eight satellite vehicles in accu- 
_ retely positioned orbits (Figure 3). The arec 


under surveillance must be in line-of-sight 
view of the scanning satellite. Mission copo · 
bilities are shown in Figure 4. The system is | 


designed to accomplish instantoneous reod- 


out of acquired dato by ot least one of 





, three strategically located readout stations. 


The reedout stations transmit the dota 


| directly to the MIDAS Tracking and Con- 


trol Center where it is processed. It is then 


displayed ond evaluated in the MIDAS. . 
Operations Center (Figure 5). Hf an attack | 


is determined to be underway, the intelli- 
gence is communicated to a central Depart- 
ment of Defense Command Post for relay to 
the President and ail national retaliatory 
and defense agencies. | 
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AMIDAS Launch Schedule 





Facility 


Satellite Test Center 


Vandenberg Air Force 
Base (tracking and 
date acquisition 
station) 


Telemetry ships 
Vandenberg AFB 


Northeast Station 
(New Boston, New 
Hampshire) 


Southeast Africa 
Station 


Kaeno Point, 
Oahu, Howoii 


Kodiak, Alaska 
Point Mugu 
Point Arguello 


Equipment* | 


A&C 


ABCEFGHIJKLMPTU 


IKMS 
NO 
CDEFHMPQR> 
JKM 
HIKLMTU 


HIKLMTU 
Hi 
Vv 


Flight Function 


Operations control center of the system during the R&D program. 
Directs tracking station operations, controls satellite programming 
and communication system utilization, Receives and stores key 
vehicle and station data, determines vehicles ephemerides and 
generates acquisition and tracking data to tracking stations. 
Anolyzes systems operation and telemetry and payload dato. 


Provides launch and ascent tracking, receives and records telem- 
etry data and trajectory measurements. Gathers payload dato, 
telemetry and tracking dato and transmits this data to the Satel- 


_fite Test Center. 


Ascent tracking and telemetry data reception through AGENA 
first burn period. _ 


Provides ground radio guidance system for booster guidance ; 


during the launch phase. 


Provides orbital tracking. Gathers payload dato, telemetry and 
tracking data and transmits this date to the Satellite Test Center. 


_To receive and record telemetry dota and provide limited track- 


ing during the AGENA second burn period. 
Gathers supplemental Verlort tracking data during orbital passes. 


Gathers supplemental Verlort tracking data during orbital passes. 
Ascent tracking for range safety; backup function. 
Mates vehicles, performs final system checkout, prepares vehicle 


_ for launch and launches vehicle. 





Equipment 


- Model 1604 Computer 


UME Tracking Equipment 
. UHF Command Artersra 


Veichelx Antenna 


RY -rax*mones> 
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. VERLORT (Mod 11} Radar 


Ground Presentation Equipment 
Data Distribution Equipment (PICE} 
Octa Conversion Equipment 


UHF Telemetry and Dee Acquisition Equipment 


TLM.18 Telemetry Ante*re 
Telemetry Recewing end Recording Equ.pmer* 





Plot Soords for Rodor end TLM-I8 Tracking Date 

- Deppler Dota Gathering Equipment 

. AN/GOR-2 (XXA-2] Tracking and Monopulse Redar 

. AN/GRS-2 (XAA-2] Rate Measuring System 

Timing (WWYV} Equipment 

. VHF FM/FM Dote Acquisition Equipment 
VHF PAM/FM Dato Acquisition Equipment | 
High Frequency Radio Communications ond Teletype Circuits 
Acavisition Programmer for pre-acquisition Direction of Antennas 


. Conversion Equipment for Teletype Transmission of Rodor, TLM-18 
- and Doppler Tracking Dato in Binary Forma! 


GCs~vrorwozEr 


V. Complete Lounch Facilities 


GROUND SUPPORT FACILITIES 


Sacre 











MONTHLY PROGRESS — MIDAS Program 


Program Administration 


© As a result of recent investigations by Space 
Technology Laboratories on the significance of the 
high energy tail of Van Allen protons, and their 
potential effect on long-life satellites, Lockheed has 
been requested to develop special instrumentation to 
be carried on MIDAS flights. Contrary to the present 
theory that the damage cross section is inversely 
proportional to energy, evidence has been found 
that solar photovoltaic cells may be degraded ct a 
much higher rate by high energy protons, e.g., 700 
MEV. A comprehensive program hes been initiated 
_ to determine the sensitivity of selected components to 
high energy proton radiation and to determine the 
quantitative and qualitative characteristics of the 
Van Allen radiation at MIDAS flight altitudes. 


Flight Test Progress 


© The vehicle for the third MIDAS flight is currently 
in the systems test phase of checkout. This is the 
first MIDAS vehicle to have restart capability. Because 
of problems which developed in the horizon sen- 
sor and related checkout equipment, this vehicle is 
behind schedule. Based on delivery of « reworked 
horizon sensor on 15 October, it is scheduled to 
complete the systems test phase on 12 December. 


The scheduled launch date for this flight remains 28 


February 1961. 


Technical Progress 


Second Stoge Vehicles 


© Assembly of the AGENA “B” vehicles for the 
fourth and fifth MIDAS flights is proceeding on 
schedule. The vehicle scheduled for the fourth MIDAS 
flight is now in final assembly. 


infrared Scanner Units 


Infrared scanner units for flights 3, 4 ond S ere being monvtoc. 
tured by Baird-Atomic, inc., and for flights 6,7 and 8 by Aerojet- 
Generel Corporation. 


© The infrared detector payload scheduled to be © 


carried on the third MIDAS flight has been delivered. 
Acceptance testing of this payload will be completed 
in early October. The second flight payload is sched- 
vied for delivery on 15 October. Two more payloads, 
one for backup purposes, remain to be delivered. 


© Temperature profile tests of the engineering test 
model of the Baird-Atomic configuration are in prog- 
ress in the High Altitude Temperature Simulation 
Chamber. 


Ground Support Equipment 


© Delivery of the initial Baird-Atomic ground infra- 
red data display equipment is scheduled for 15 





Figure 6. A backgrouad radiometer of the ‘ype to be currted on 
DISCOVERER fights RM-1 aud RM-2. The primar fuuction of - 
tocte Rreéie ull be to pratide buchgiaund radiation dats for use im 
tusure MIDAS jights. Tie nitrogen spheres are part af the nitrogen: 
ka cauling system: udicé cuuls the sensitive clement of the 


Vebedo06 Mele. 
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Figure 7. The Baird Atomic. Iuc. infrared detector 
Paylotd during checkout at the Lockheed Sunn —R 
facility. This payload will be carvied on the third 
MIDAS flight which is catrreutl) sckeduled for Febru. 
#1) 1961. The payload checkous €gutpment is contained 
in Ihe equipment racks shown ou the background. 
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October. This equipment will be installed in the Satel- 
lite Test Center; o second unit will be installed in the 
Vandenberg Air Force Base Tracking station. The 
late delivery of the equipment for the Satellite Tes! 
Center will not affect the scheduled activation date. 
Some revision of the integration activity will be 
required; however, this will not affect the MIDAS 
launch schedule. Delays in delivering the second 
unit of ground station equipment, however, will cause 
some slippage in the Vandenberg Air Force Base 


tracking station activation date for support of MIDAS 


flights. 


Facilities 
* A detailed evaivation of launch pad require- 
ments for the MIDAS operational phase has been 
accomplished. This study indicates the need for a 
three-pad launch complex during the éstablishment 
of the operational network, and a requirement for 
from two-to-three pads for maintaining the MIDAS 
sotellite network once the buildup phase has been 
completed. 


f 


°® Final acceptence of North Pacific station tech- 
nical facilities at Donnelly Flats, Alaska, was accom- 
plished on 29 September. The heated vehicle storage 
building ot Fort Greely is scheduled for completion 
on 31 October. Completion of the combined dormi- 
tory and dining hall facility, except for exterior area 
grading, will be completed on 30 December. The 





Donnelly Dome microwave relay station is scheduled 


for completion on 15 December. Beneficial occu- 


poncy of the remaining North Pacific communications 
stations is programmed for |] January 1961. 


© Third Air Force has received authorization to 


proceed with design of the United Kingdom station. 


Design criteria now being prepored by AFBMD and 
associate contractors is scheduled fer completion 
in late October. Negotiation of government-to- 
government and technical agreements is scheduled 
to start early in November. 


© Design of support facilities for the Southeast 
Africa station is currently underway by an Air Force 
Missile Test Center/Pan American Airways, inc., 
team. Construction of facilities is scheduled for com- 
pletion on 17 December with a stational operational 
date of 31 January 1961. The government-to- 
government agreement for this station is still pending. 


© All New Boston station support facilities located 
on Grenier Field, New Hampshire, were completed 
and accepted during the report period. Support facil- 
ities on the New Boston station ore on schedule. 
Design of the data acquisition and processing 
building modification has been completed and a 
construction contract is presently being negotiated. 
Completion is scheduled on on incremental basis 
with final completion scheduled for 1 January 1961, 
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Figuse 8. Oteveal! tin: of the MIDAS ground ¢ aipment currently 


iustailed im the Satellite Tost Center, The drawer pulled out buuses the 
ONMinkrape equipment. The equipment racks in the retry house the tape 


recorder mitallerion, 
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TABLE 7: SECOND GENERATION AREA SURVEILLANCE SATELLITE DATA 






PERIGEE- 
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(MILES) 
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Ch eR 96-113 
CM ef 1963-29 120-262 
er — 1963-25+ 123-248 7 
cr Poy 1963-32 98-257 
wilt 4 1963-36 TAT-Agena D 0; 101-200 
1963~37 TAT~Agena Do 101-276 
et] 1963-42 TAT-Agena D s+! 174-215 
CH Por 1963-55“ ?0::TAT~Agena D //t? 110-222 — 


112-278 
111-279 | 
93~268 © 
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co Purp 1964-27 -TAT-Agena D jer 110-289 ! 
, 749% 1964-32 TAT-Agena D ” 113-288 : 
as la ae , 1964) TAT-Agena D 114-273 | 









TAT~Agena DD’ 
TAT-Agena Dn 
TAT-Agena D_ 


108~291 
114-275 
118-260 


, 7 43> 1964~56 
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1964~67 TAT~Agena D 12 113-280 
1964-71 ‘TAT-Agena D 113-212 
1964-75 TAT-Agena D+ 114-256 
1964-85 TAT-Agena D 10: 149-165 
1964-87 TAT-Agena D 113-263 

1965-02 © TAT-Agena D- 111-236 
1965-13 TAT~Agena D 116-166 
1965~26 TAT-Agena D 110-296 
1965-33 TAT-Agena D 124-207 





TABLE 7: SECOND GENERATION AREA SURVEILLANCE SATELLITE DATA 





(Continued) 


PERIGEE- 





1965-37. |18 May 1965] 
1965-45 9 Jun 1965) 
1965-57 19 Jul 1965 
1965-67. 117 aug 1965 
none 2 Sep 1965 
1965-74 | 22 Sep 1965 
1965-79 5 Oct 1965] 
1965-86 | 28 Oct 1965 
1965-102 | 9 Dec 1965 
1965-110 | 24 Dec 1965 
1966-07 Feb 1966 
1966-18-74 5 Mar 1966 
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127-202 
110-269 
114-273 
111-279 | 
116-266 
111-270 


































1966-29 ("7 Apr 1966 121-195 
none “4 
1966-42 13 . 112-169 
1966-55 /(2%|'21 121-229 
1966-85 /? 118-276 
1966-1021! 8 Nov 1966 108-199 
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1967-02 14114 Jan 1967 
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TABLE 9: DATA ON THIRD GENERATION ARFA SURVEILLANCE LAUNCHES 









peas 











121-179 
125-485 
113-229 J 
109-216 


94-243 ZZ, 


114-256 


| 9 Aug 1966 
9 May 1967 






1966-72 /+)! 
1967-436 
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7 Aug 1967 
15 Sep 1967 
2 Nov 1967 
9 Dec 1967 


1967-76 - 
867-87 
44 1967-109 & 

1967-102 
(PY. 1968-088 
tas 1968-20 
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1968-39 
t\ 1968-528 {20 Jun 1968 121-204 
1968-65 7 Aug 1968 95-161 
ji. 1968-788" [18 Sep 1968 106-246 





94-180 
106-155. 


3 Nov 1968 
12 Dec 1968 
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1968-112/ 


I 


M101: 

















13*9 









































4 / “tee? 
pin olé- tor 1969-10* 111 149. 
oo 8=<Biggh 1969-268” 112-151 | 
roct eye 1969—41 ¢ 112-204" 
—— 

T Seen ee | 1969-63 111-138 7a 
fo" gtte 1969-79 p+ ca 
Ptr" 1969-105 98-157 ty 

ee 2 575 1970-16 3” 104-161 —ä 
preys 1970-40!“ 101-154 


t 


UMMA 
727 1970-985 


